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1.0 INTRODUCTION 

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 
(SARA), Weston Solutions, Inc. (WESTON) was tasked to conduct a Reassessment of the King 
Tutt Mesa Site, located in Oak Springs, Apache County, Arizona. 

The KTM Site was identified as a potential hazardous waste site and entered into the 
Comprehensive Environmental Response, Compensation, and Liability Information System 
(CERCLIS) on February 1, 1989 (EPA ID No.: NND9 8 6667434). The KTM Site consists of 16 
abandoned uranium mine (AUM) sites that are either contiguous or in close proximity to each 
other; therefore, the U.S. Environmental Protection Agency (EPA) determined to evaluate them 
as a single, aggregate site. The 16 sites, which are comprised of 28 individual mine sites, are as 
follows: Navajo - Begay Incline Uranium Mine, Navajo - Begay #1 Uranium Mine, Navajo - 
Begay #2 Uranium Mine, Navajo - Canyon View (Alongo Claim) Uranium Mine, Navajo - 
Carrizo Mine, Navajo- Franks Point/VCA Plot 6 Uranium Mine, Navajo- Junction Claim Uranium 
Mine, Navajo - King Tutt #1 Uranium Mine, Navajo - King Tutt Point Uranium Mine, Navajo - 
Red Wash Point Uranium Mine, Navajo - Salt Canyon Mines, Navajo - Tent Uranium Mine, 
Navajo - Upper Salt Rock Uranium Mine, Navajo - Vanadium Corporation of America (VCA) 
Plot 3, Navajo - VCA Plot 7 Uranium Mine, and Navajo - Williams Point Mine (VCA #4) (1, 2, 

3). 

The Navajo Nation Environmental Protection Agency (NNEPA), Navajo Superfund Program 
(NSP) conducted Preliminary Assessments (PAs) on the 16 sites during 1989 and 1990. In 1991 
and 1992, the NSP conducted four sampling Sis and eight non-sampling Sis at sites that comprise 
the aggregate KTM Site. Additionally, in 1996, the EPA completed an Expanded Site Inspection 
(ESI) of the KTM Site (2, 3). 

After reviewing the PAs, Sis, and ESI, the EPA decided that further investigation of the KTM 
Site would be necessary to more completely evaluate the site. The purpose of the Reassessment 
is to review existing information and collect additional information on the site and its environs 
using the EPA’s Hazard Ranking System (HRS) criteria to assess the relative threat associated 
with actual or potential releases of hazardous substances at the site. The HRS has been adopted 
by the EPA to help set priorities for further evaluation and eventual remedial action at hazardous 
waste sites. The HRS is the primary method of determining a site’s eligibility for placement on the 
National Priorities List (NPL). The NPL identifies sites at which the EPA may conduct remedial 
response actions. This report summarizes the results of the Reassessment for the KTM Site. 

More information about the Superfund program is available on the EPA web site at 
http://www.epa.gov/superfund. The fact sheet attached in Appendix F describes EPA’s site 
assessment process. 


1 




King Tutt Mesa Reassessment Report 


1.1 Apparent Problem 

The apparent problems at the site, which contributed to the EPA’s determination that a 
Reassessment was necessary, are presented below: 

• The site consists of 16 mines that were operated from the 1940s to the 1960s. During the 
mining operations, higher grade uranium and vanadium ore was extracted and shipped off 
site for processing. Waste piles consisting of lower grade ore and overburden remained 
on site after operations ceased (2, 3, 4, 5). 

• Waste piles remaining on site potentially contain hazardous substances, such as radioactive 

materials and heavy metals. Additionally, erosion that occurred during and after the 
mining operations may have released these hazardous substances to the surrounding 
environment (2, 3, 4, 5) 

• There are residences located on site. Additionally, the site is used for livestock grazing (2, 
3). 

2.0 SITE DESCRIPTION 

2.1 Location 

The KTM Site is located in Oak Springs, Apache County, Arizona, which is approximately 8.5 
miles north of Red Rock, Apache County, Arizona. The approximate geographic coordinates for 
the center of the site are 36° 43’ 16.84” north latitude and 109° 02’ 1.39” west longitude (6). 

The location of the site is shown in Figure 2-1. 

2.2 Site Description 

The KTM Site occupies approximately 3,500 acres in a sparsely populated rural area near the 
community of Oak Springs, which is in the Red Valley Chapter of the Navajo Nation. The site 
consists of 16 AUMs that are being evaluated as a single, aggregate site for the following reasons: 
1) the sites are either contiguous or in close proximity to each other, 2) similar operations 
occurred on each site, 3) the hazardous substance sources have similar waste characteristics, 
containment, and target populations, 4) the sites are in the same watershed, and 5) the sites 
overlie the same aquifer. The sites are located in an area of rugged terrain that is accessible via 
dirt roads. A total of 34 mine claims, comprised of 41 individual mine sites are located within the 
KTM Site boundary. There are approximately 200 individual mine features, such as portals, 
prospects, rim strips, and vertical shafts that are located throughout the 16 sites (2, 3, 4, 5). 

The KTM Site is bordered on the west by Highway 63 and the community of Oak Springs, on the 
north by open rangeland, on the east by Red Wash, and on the south by Blackrock Wash and its 
tributaries. The Oak Springs Wash flows through the site, from the west to the east, and enters 
the Red Wash on the eastern border of the site. The site is used by local residences for livestock 
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grazing. Several residences, some with agricultural fields, are located near the site (2, 3, 

Appendix B). The site layout is shown in Figure 2-2. 

2.3 Operational History 

Uranium mining on the Navajo Nation began in the early 1900’s. Mining occurred throughout the 
Navajo Nation, with peak activities between the 1940’s and 1960’s coinciding with the 
development of nuclear weapons and energy. The U.S. Department of Interior, Bureau of Indian 
Affairs (BIA) and the Navajo Nation negotiated mining leases and permits with private mining 
companies who operated the mines. These companies processed uranium ore at mill sites or sold 
raw uranium ore to mi ll s. From 1947 to 1970, the former U.S. Atomic Energy Commission 
(AEC) was the sole market for uranium concentrate (yellowcake) that was processed from the 
Navajo Nation. After 1970, uranium concentrate was sold to electric utilities. Vanadium that 
was recovered from the ore was sold to the steel industry (4, 5). 

The KTM Site is located on land held in trust for the Navajo Nation by the BIA. Several 
companies operated uranium mine claims throughout the site from the early 1940’s to the late 
1960’s; however, the former Vanadium Corporation of America operated a majority of the mines. 
Portals (adits), rim strips, and vertical shafts were used to obtain ore from the Salt Wash Member 
of the Morrison Formation. Operations at the site consisted of conventional blasting techniques 
combined with manual labor to remove overburden and ore. Navajo workers manually sorted the 
higher grade uranium and vanadium ore into piles that were transported to off- site mills. Lower 
grade ore and overburden remained on site in waste piles near the mine workings, on steep slopes, 
and in surface drainages (2, 3, 4, 5). 

2.4 Regulatory Involvement 

2.4.1 U.S. Environmental Protection Agency 

The KTM Site is not listed in the Resource Conservation and Recovery Information System 
(RCRIS) database dated January 11, 2011 (7). 

2.4.2 Navajo Abandoned Mine Lands Reclamation Program 

The Navajo Abandoned Mine Lands Reclamation Program (NAMLRP) was established in August 
1988 as a program under the Navajo Nation Division of Natural Resources. The program was 
developed to fulfill the requirements of the Surface Mining Control and Reclamation Act 
(SMCRA) of 1977. Through SMCRA, the U.S. Department of Interior, Office of Surface Mines 
(OSM) directed the NAMLRP to inventory and prioritize abandoned mine sites according to 
OSM criteria. A system for prioritizing non-coal mine sites was developed. Priority 1 sites were 
identified as having extreme physical hazards, easy access, and danger to life and property. 

Priority 2 and 3 sites had less physical danger, more difficult access, and lower visitation. Starting 
in 1988, the NAMLRP began reclaiming abandoned coal and non-coal sites throughout the 
Navajo Nation (2, 3, 4, 5). 
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An inventory of the KTM Site, conducted by the NAMLRP, identified approximately 200 mine 
features that were eligible for reclamation under the OSM criteria. The mine features included 
portals, prospects, rim strips, and vertical shafts. In 1992, the NAMLRP began conducting 
reclamation work at individual mine sites located within the KTM Site boundary. Reclamation 
activities conducted by the NAMLRP included backfilling portals, prospects, and rim strips with 
radioactive mine waste (lower grade uranium ore) that remained on the sites. Non-contaminated 
soil was used as cap in several areas. Additionally, the NAMLRP closed certain areas with 
polyurethane foam plugs, diverted drainage from the backfilled areas, and seeded areas for re- 
vegetation (2, 4, 8). 

The NAMLRP required that sites be reclaimed so that the residual gamma emission from the 
reclaimed surfaces did not exceed 50 micro roentgens per hour (pR/hr). In addition, the 
NAMLRP required that the residual Radium-226 concentration in the first 6 inches of reclaimed 
soil did not exceed 25 picoCuries per gram (pCi/g) in order to be considered reclaimed. Much of 
the work was conducted through contracts with local construction companies. By 2002, the 
NAMLRP completed reclamation activities at the KTM Site. As shown in Table 2-1 and Figure 
2-2, each of the 16 sites that comprise the KTM Site were reclaimed by the NAMLRP, with the 
exception of mine site Oak 156, which is part of the Navajo - VCA Plot 3 site. In addition to 
these sites, the NAMLRP conducted reclamation work at the following seven sites that fall within 
the KTM Site boundary: VCA Plot 10, Lower Salt Rock, NA-0824, NA-0828, Red Rock, Red 
Wash (Hosteen S. Begay), and Red Wash (Leroy Pettigrew). Four sites, Oak 124/125, Oak 
143/146, Oak 230, and Oak 238, remain unreclaimed, potentially due to fewer hazards or more 
difficult access. Table 2-2 summarizes these additional mines. As recently as 2006, the 
NAMLRP conducted maintenance at the KTM Site to address erosion and other issues impacting 
the reclamation work (3, 4, 5, 8, 9). 

3.0 INVESTIGATIVE EFFORTS 

Numerous investigations have been conducted throughout the KTM Site over the past two 
decades. As stated above, the NSP conducted PAs on the 16 sites during 1989 and 1990. In 
1991 and 1992, the NSP conducted four sampling Sis and eight non-sampling Sis at sites that 
comprise the aggregate KTM Site. In 1994, the EPA conducted a sampling event at the site as 
part of an ESI, which was completed in 1996. Again in 2004, the NSP conducted an additional 
sampling event at the KTM Site as part of an on-going SI Reassessment. In support of the on- 
going SI Reassessment, the EPA performed a gamma radiation screening survey in 2008 at 
several of the reclaimed sites within the KTM Site boundary. Below is a summary of the sampling 
and screening activities conducted at the site (2, 3, Appendix B). 

3.1 Navajo Superfund Program - 1990 Sampling 

During July and August 1990, the NSP collected soil, sediment, surface water, and groundwater 
samples as part of separate SI investigations on the Navajo - Begay #1 Uranium Mine, Navajo - 
Begay #2 Uranium Mine, Navajo - VCA Plot 3, and Navajo - VCA Plot 7 Uranium Mine sites. The 


4 




King Tutt Mesa Reassessment Report 


samples were analyzed for Routine Analytical Services (RAS) metals and Special Analytical Services 
(SAS) isotopic uranium and thorium using Contract Laboratory Program (CLP) laboratories (2, 3). 

3.1.1 Soil/Sediment Sampling 

The NSP collected a total of 29 soil samples and 21 sediments samples during the 1990 SI 
investigations. Analytical results indicated the presence of hazardous substances at the following 
maximum concentrations: uranium-234 up to 70,600 picoCuries per kilogram (pCi/kg), uranium-235 
up to 28,815 pCi/kg, uranium-238 up to 79,300 pCi/kg, thorium-227 up to 12,100 pCi/kg, thorium- 
228 up to 9,000 pCi/kg, thorium-230 up to 259,000 pCi/kg, thorium-232 up to 25,800 pCi/kg, 
arsenic up to 49.7 milligrams per kilogram (mg/kg), barium up to 376 mg/kg, chromium up to 9.9 
mg/kg, lead up to 39.2 mg/kg, selenium up to 254 mg/kg, and vanadium up to 5,660 mg/kg. A 
laboratory quality control (QC) sample for the soil/sediment samples was not analyzed; therefore, the 
data did not meet CLP criteria, and it was qualified as provisional (2, 3). 

3.1.2 Surface Water Sampling 

The NSP collected a total of 1 1 surface water samples during the 1990 SI investigations. Analytical 
results indicated the presence of hazardous substances at the following maximum concentrations: 
uranium-234 up to 25 picoCuries per liter (pCi/1), uranium-235 up to 12.8 pCi/1, uranium-238 up to 
26.1 pCi/1, thorium-227 up to 0.7 pCi/1, thorium-228 up to 0.40 pCi/1, thorium-230 up to 7.71 pCi/1, 
thorium-232 up to 0.30 pCi/1, arsenic up to 7.8 micrograms per liter (pg/1), barium up to 121 pg/1, 
lead up to 50.6 pg/1, selenium up to 22.0 pg/1, and vanadium up to 183 pg/1 (2, 3). 

3.1.3 Groundwater 

The NSP collected a total of 10 groundwater during the 1990 SI Investigations. Analytical results 
indicated the presence of hazardous substances at the following maximum concentrations: uranium- 
234 up to 9.4 pCi/1, uranium-235 up to 11.58 pCi/1, uranium-238 up to 11.89 pCi/1, thorium-228 up 
to 0.32 pCi/1, thorium-230 up to 0.59 pCi/1, arsenic up to 3.0 pg/1, barium up to 158 pg/1, lead up to 
4.7 pg/1, selenium up to 3.3 pg/1, and vanadium up to 42.6 pg/1 (2,3). 

3.2 U.S. Environmental Protection Agency - 1994 Sampling 

In June 1994, the EPA directed Bechtel Environmental, Inc. (BEI) to collect soil, sediment, surface 
water and groundwater samples at the KTM Site as part of an ESI. All samples were analyzed for 
CLP RAS metals. Additionally, the samples were analyzed for isotopic uranium and thorium by EPA 
Method 907.0 using alpha spectroscopy, and for radium by EPA Methods 903.0 and 904.0. These 
are drinking water methods; therefore, the soil and sediment samples were solubilized prior to 
analysis. The National Air and Radiation Environmental Laboratory (NAREL) conducted the 
radiochemical analyses. 
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3.2.1 Soil/Sediment Sampling 

As part of the 1994 ESI, BEI collected 30 soil samples from source areas, residential areas (within 
200 feet of a residence), and from background areas. Analytical results indicated the presence of 
hazardous substances at the following maximum concentrations: arsenic up to 1 18 mg/kg, lead up to 
44.3 mg/kg, and vanadium up to 5,100 mg/kg. Analytical results of soil samples collected from 
background locations indicated the presence of arsenic up to 9.9 mg/kg, lead up to 7.5 mg/kg, and 
vanadium up to 67.3 mg/kg (2). 

In addition to the soil samples, BEI collected sediment samples from 35 locations along Oak Springs 
Wash. Four areas along Oak Springs Wash, with separate upstream and downstream sampling 
locations, indicated the presence of hazardous substances. Analytical results from the upper portion 
of Oak Springs Wash indicated the presence of chromium up to 74.2 mg/kg, nickel up to 40. 1 mg/kg, 
and zinc up to 347 mg/kg. Analytical results of samples collected upgradient of the upper portion of 
Oak Springs Wash indicated the presence of chromium up to 5 mg/kg, nickel was not detected above 
the detection limit, and zinc up to 24. 1 mg/kg. Analytical results from the upper/lower portion of 
Oak Springs Wash indicated the presence of manganese up to 402 mg/kg. Analytical results of 
samples collected upgradient from this location indicated the presence of manganese up to 99.7 
mg/kg. Analytical results of samples collected from the lower/upper portion of Oak Springs Wash 
indicated the presence of nickel up to 3 1 mg/kg. Nickel was not detected above the detection limit 
upstream of this area. Analytical results from the lower portion of Oak Springs Wash indicated the 
presence of vanadium up to 82.6 mg/kg. Vanadium was detected at 10.5 mg/kg upstream of this 
location (2). 

Analytical results of sediment samples collected downstream of mining activities indicated the 
presence of thorium-227 up to 0.835+0.333 pCi/g, thorium-230 up to 12.0+0.928 pCi/g, uranium- 
234 up to 8.50+0.881 pCi/g, uranium-235 up to 0.398+0.174 pCi/g, and uranium-238 up to 
9.10+0.918 pCi/g. Analytical results from upgradient sediment samples indicated the presence of 
thorium-227 up to 0.144+0.0662 pCi/g, thorium-230 up to 1.50+0.145 pCi/g, uranium-234 up to 
1.16+0.167 pCi/g, uranium-235 up to 0.0935+0.0435 pCi/g, and uranium-238 up to 1.36+0.184 
pCi/g (2). 

3.2.2 Surface Water Sampling 

Eighteen surface water samples were proposed for the 1994 ESI, but eight could not be collected 
because the creek above Oak Springs was dry, and Red Wash was dry. Analytical results of surface 
water samples, which were collected from Oak Springs Wash downstream of mining operations, did 
not indicate the presence of hazardous substances at concentrations significantly above background 
levels (For HRS purposes, an analyte is considered to be present at a concentration significantly 
above background if one of the following two criteria is met: 1) the analyte is detected in the site- 
related sample when not detected in the background samples or 2) the analyte is reported at 
concentrations equal to or greater than three times the maximum background level when detected in 
the background sample) (2). 
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3.2.3 Groundwater Sampling 

Analytical results of groundwater samples collected from 10 onsite wells or springs during the 1994 
ESI did not indicate the presence of hazardous substances at concentrations significantly above 
background levels. However, two analytes were detected in upgradient locations at concentrations 
greater than maximum contaminant levels (MCLs). Antimony was detected at concentrations up to 
88 pg/1 compared to an MCL of 6 pg/1, and beryllium was detected up to 68.7 jug/1 compared to an 
MCL of 4 pg/1 (2). 

3.3 Navajo Superfund Program - 2004 Sampling 

In April 2004, the NSP completed a sampling effort at the KTM Site as part of an on-going SI 
Reassessment. According to the draft report, the NSP collected a total of nine soil samples, 15 
sediment samples, five surface water samples, and eight groundwater samples. Figure 3-la shows the 
sampling locations for all sample mediums. Figure 3- lb shows sample locations where concentrations 
of metals and radionuclides were detected at concentrations significantly above background levels. 
All samples were analyzed by CLP laboratories for Target Analyte List metals using EPA Method 
ILM04. 1 . Additionally, soil and sediment samples were analyzed for lead-210, radium-226, radium- 
228, isotopic uranium, and isotopic thorium by NAREL. NAREL analyzed the surface water and 
groundwater samples for radium-226, radium-228, isotopic uranium, and isotopic thorium. The data 
were validated by the EPA Region 9 Quality Assurance Office (3, Appendix D). 

3.3.1 Soil Sampling 

According to the 2004 draft report, the NSP collected background soil samples from three locations 
that were not disturbed by operational activities and six samples from five separate AUM sites 
reclaimed by the NAMLRP: Oak Springs Mine, King Tutt Point, VCA Plot 7 Mines, VCA Plot 3, and 
Begay No. 1. Soil sample results are shown in Table 3-1. Bold underlined values indicate 
concentrations that are significantly above background levels, as defined above. Additionally, a 
radionuclide is considered to be significantly above background if the analyte is equal to or exceeds 
two standard deviations above the mean background concentration (3, Appendix D). 

According to the draft report, analytical results of the soil samples indicated the presence metals, 
including lead up to 26.5 mg/kg, mercury up to 0.77 mg/kg, selenium up to 9.8 mg/kg, and vanadium 
up to 2,870 mg/kg. Analytical results of soil samples from background locations indicated the 
presence of lead up to 7.9 mg/kg, mercury up to 0.11 mg/kg, selenium up to 3.9 mg/kg, and 
vanadium up to 37.7 mg/kg. A soil sample, SS-2, collected at Oak Springs Mine contained lead, 
mercury, vanadium, and selenium at concentrations significantly above background. Vanadium was 
detected at concentrations significantly above background in samples SS-2, SS-4, SS-5, SS-6, and 
SS-9. The samples with concentrations of vanadium significantly above background were collected 
from four of the five reclaimed AUM sites: Oak Springs Mine, VCA Plot 7 Mines, VCA Plot 3, and 
Begay No. 1 . Selenium was detected at a concentration significantly above background in sample SS- 
9 at Begay No. 1 (3, Appendix D). 
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According to the draft report, analytical results of the soil samples indicated the presence of 
radionuclides, including lead-210 up to 57.5 pCi/g, thorium-228 up to 5.21 pCi/g, thorium-230 up to 
152 pCi/g, radium- 226 up to 206 pCi/g, uranium-234 up to 130 pCi/g, uranium-235 up to 10.3 pCi/g, 
and uranium-238 up to 138 pCi/g. Analytical results of soil samples from background locations 
indicated the presence lead-210 up to 4.7 pCi/g, thorium-230 up to 1.75 pCi/g, radium-226 up to 
2.86 pCi/g, uranium-234 up to 1. 17 pCi/g, and uranium-238 up to 1. 14 pCi/g. Uranium-235 was not 
detected in any of the background samples. Radium-226, thorium-230, uranium-234, and uranium- 
235 were detected at concentrations significantly above background in all soil samples collected at all 
five reclaimed AUM sites in samples SS-2, SS-4, SS-5, SS-6, SS-8, and SS-9. Lead-210 was detected 
at concentrations significantly above background in samples SS-2, SS-8, and SS-9, which were 
collected at the Oak Springs Mine, King Tutt Point, and Begay No. 1 mines, respectively (3, 
Appendix D). 

3.3.2 Sediment Sampling 

According to the 2004 draft report, the NSP collected background sediment samples from three off- 
site background locations that had not been disturbed by operational activities as well as samples from 
12 downstream or adjacent surface drainages. Sediment samples were collected from 0 to 6 inches 
below ground surface. Sediment sample results are shown in Table 3-2 (3, Appendix D). 

According to the draft report, analytical results of the sediment samples indicated the presence of 
metals, including aluminum up to 17,900 mg/kg, arsenic up to 87.2 mg/kg, barium up to 1,070 
mg/kg, beryllium up to 0.95 mg/kg, chromium up to 242 mg/kg, cobalt up to 33.3 mg/kg, copper up 
to 41.4 mg/kg, iron up to 32,300 mg/kg, magnesium up to 31,600 mg/kg, nickel up to 178 mg/kg, 
potassium up to 3,020 mg/kg, sodium up to 2,360 mg/kg, and vanadium up to 239 mg/kg. Analytical 
results of sediment samples from background locations indicated the presence of aluminum up to 
4,080 mg/kg, arsenic up to 1.4 mg/kg, barium up to 1.71 mg/kg, chromium up to 2.3 mg/kg, cobalt 
up to 2.5 mg/kg, copper up to 7.5 mg/kg, iron up to 4,260 mg/kg, magnesium up to 3,190 mg/kg, 
nickel up to 3.7 mg/kg, potassium up to 977 mg/kg, sodium up to 219 mg/kg, and vanadium up to 
8.3 mg/kg. The majority of metals detected at concentrations significantly above background levels 
were detected in sediment sample SD-2 that was collected downstream of the Oak Springs Mine. 
Arsenic, chromium, nickel, and vanadium were detected in multiple samples at concentrations 
significantly above background in samples SD-2, SD-7, SD-10, SD-11, which were collected 
downstream of the Franks Point, Upper Salt Rock, Lower Salt Rock, and VCA Plot 7 Mines. 
Arsenic, nickel, and vanadium were detected at concentrations significantly above background in 
sample SD-6, which was collected at the VCA Plot 7 Mines. Arsenic, chromium, nickel, and silver 
were detected at concentrations significantly above background in sample SD-9, which was collected 
downstream of a large portion of the KTM site. Vanadium was detected at a concentration 
significantly above background in sediment sample SD-13, which was collected downstream of the 
Nelson Point, Oak 143, Oak 146, Oak 156, Shadyside Incline, Tent No. 1, and VCA Plot 3 mines (3, 
Appendix D). 
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According to the draft report, analytical results of the sediment samples indicated the presence of 
radionuclides, including lead-210 up to 4.84 pCi/g, radium-226 up to 15.1 pCi/g, radium-228 up to 
2.75 pCi/g, thorium-227 up to 0.584 pCi/g, thorium-228 up to 2.6 pCi/g, thorium-230 up to 12.7 
pCi/g, thorium-232 up to 2.35 pCi/g, uranium-234 up to 10.4 pCi/g, uranium-235 up to 0.904 pCi/g, 
and uranium-238 up to 8.77 pCi/g. Analytical results of sediment samples from background locations 
indicated the presence of radium-226 up to 1.51 pCi/g, radium-228 up to 0.575 pCi/g, thorium-228 
up to 0.343 pCi/g, thorium-230 up to 0.798 pCi/g, thorium-232 up to 0.44 pCi/g, uranium-234 up to 
0.775 pCi/g, uranium-235 up to 0.0946 pCi/g, and uranium-238 up to 0.634 pCi/g. Lead-210 and 
thorium-227 were not detected in the background samples. The majority of radionuclides detected at 
concentrations significantly above background were detected in sediment sample SD-2, which was 
collected downstream of the Oak Springs Mine. However, radium-226, thorium-230, uranium-234, 
uranium-235, and uranium-238 were detected at concentrations significantly above background in the 
majority of samples (SD-6, SD-7, SD-9, SD-10, SD-1 1, SD-13, and SD-14) collected downstream of 
the mine sites. Thorium-228 was detected at concentrations significantly above background in 
samples SD-3, SD-4, SD-7, SD-8, SD-9, SD-10, SD-11, SD-13, SD-14, and SD-15. Thorium-232 
was detected at concentrations significantly above background in samples SD-10 and SD-11 (3, 
Appendix D). 

3.3.3 Surface Water Sampling 

According to the 2004 draft report, the NSP collected a background surface water sample at one 
location upgradient of the KTM Site. The background location was collected at a pipe outlet that 
conveyed spring water out of the side of a wash. In addition, four surface water samples were 
collected downgradient of the KTM Site. Due to the fact that only one background sample was 
collected, a standard deviation value for the radionuclides could not be calculated. Therefore, 
radionuclide concentrations that are two times above background levels are considered to be 
significantly above background. Surface water sample results are shown in Table 3-3 (3, Appendix 
D). 

According to the draft report, analytical results of the surface water samples indicated the presence 
metals, including iron up to 92.2 jug/1, manganese up to 36.7 pg/1, sodium up to 318,000 pg/1, and 
vanadium up to 19.4 pg/1. Analytical results of the surface water sample from the background 
location indicated the presence of iron up to 24.6 pg/1, sodium up to 21,200 pg/1, and vanadium up to 
5.7 pg/1. Manganese was not detected in the background sample. Iron was detected at a 
concentration significantly above background in one sample, SW-5, which was located downstream 
of the Begay No. 1 mine. Manganese was detected at concentrations significantly above background 
in sample SW-2, downstream of the Oak Springs Mine, and in sample SW-5. Sodium was detected in 
sample SW-4, located in the Oak Springs Wash below the Salt Canyon Mines, and in sample SW-5. 
In addition, vanadium was detected at a concentration significantly above background in sample SW- 
4 (3, Appendix D). 

According to the draft report, analytical results of the surface water samples indicated the presence of 
radionuclides, including radium-226 up to 0.959 pCi/1, uranium-234 up to 26.6 pCi/1, uranium-235 up 
to 1.96 pCi/1, and uranium-238 up to 22.5 pCi/1. Analytical results of the surface water sample from 
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the background location indicated the presence of uranium-234 up to 1.69 pCi/1, uranium-235 up to 
0.0943 pCi/1, and uranium-238 up to 0.906 pCi/1. Radium-226 was not detected in the background 
sample. Surface water sample SW-4, located down gradient to the majority of the KTM Site 
contained radium-226, uranium-234, uranium-235, and uranium-238 at concentrations significantly 
above background levels as well as the highest concentrations of these analytes. Additionally, surface 
water sample SW-5 contained uranium-234, uranium-235, and uranium-238 at concentrations 
significantly above background (3, Appendix D). 

3.3.4 Groundwater Sampling 

According to the 2004 draft report, the NSP collected a background groundwater sample at one 
location from a water source that is hydraulically upgradient of the KTM Site and seven samples 
hydraulically downgradient of the KTM Site. Due to the fact that only one background sample was 
collected, a standard deviation value for the radionuclides could not be calculated. Therefore, 
radionuclide concentrations that are two times above background levels are considered to be 
significantly above background. Groundwater sample results are shown in Table 3-4 (3, Appendix 
D). 

According to the draft report, analytical results of the groundwater samples indicated the presence 
metals, including iron up to 791 pg/1, magnesium up to 39,400 pg/1, manganese up to 161 pg/1, 
sodium up to 216,000 pg/1, vanadium up to 69.1 pg/1, and zinc up to 144 pg/1. Analytical results of 
the groundwater sample from the background location indicated the presence magnesium up to 
11,600 pg/1, manganese up to 0.55 pg/1, sodium up to 15,000 pg/1, vanadium up to 4.1 pg/1, and zinc 
up to 13.9 pg/1. Iron was not detected in the background sample. Five groundwater samples 
contained metals at concentrations significantly above background levels. Sample GW-4 contained 
concentrations of iron, magnesium, manganese, sodium, vanadium, and zinc. Sample GW-5 
contained concentrations of manganese, sodium, and vanadium. Sample GW-6 contained 
concentrations of manganese. Samples GW-7 and GW-8 contained concentrations of manganese and 
zinc. There are no MCLs for any of the metals that we detected at concentrations that were 
significantly above background in these groundwater samples (3, 10, Appendix D). 

According to the draft report, only one groundwater sample, GW-5 contained radionuclide 
concentrations significantly above background levels. Analytical results indicated the presence of 
radionuclides, including radium-226 up to 1.49 pCi/1, thorium-230 up to 0.252 pCi/1, uranium-234 up 
to 10.7 pCi/1, uranium-235 up to 0.541 pCi/1, and uranium-238 up to 9.71. Analytical results of the 
groundwater sample from the background location indicated the presence of uranium-234 up to 1 .3 1 
pCi/1, uranium-235 up to 0.086 pCi/1, and uranium-238 up to 0.641 pCi/1. Radium-226 and thorium- 
230 were not detected in the background sample. None of the radionuclide results exceeded MCLs. 
In addition, the community of Oak Springs does not rely on local groundwater as a drinking water 
source. The community is serviced by a connection to the Hidden Springs well, which is located in 
Cove, Arizona, approximately 15 miles southwest of the KTM Site (3, 10, Appendix D, CR-2). 
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3.4 U.S. Environmental Protection Agency - 2008 Gamma Radiation Survey 

In July 2008, under the EPA direction, WESTON performed a gamma radiation screening survey at 
the KTM Site as part of the Reassessment. WESTON collected gamma radiation measurements 
throughout the site using a combination sodium-iodide scintillation detector and a global positioning 
system (GPS) unit. A stand-alone scintillation detector was used as well. The gamma survey 
equipment consisted of a Ludlum Model 2221 Scaler/Rat emeter and a Ludlum Model 44-10 Gamma 
Scintillator, which is a 2 inch by 2 inch sodium-iodide gamma radiation detector. The Ludlum 
instruments were connected to a Trimble GPS system to provide coordinates for the gamma 
measurements. The gamma radiation measurements that WESTON collected were recorded in 
counts per minute (cpm), which can be approximated as pR/hr by dividing by 1,000 (Appendix B). 

In addition to the above definitions, the HRS considers gamma radiation exposure measurements to 
be significantly above background levels if they are equal to or exceed two times the site-specific 
background levels. Background radiation measurements were collected to the south of the Begay 
No. 1 Mine, in an area that appeared to be undisturbed by mining activities. The average background 
gamma radiation level was 1 1,148 cpm. WESTON collected gamma radiation measurements at the 
KTM Site mines that could be identified at the time of the site reconnaissance. Figures 3 -2a through 
3-2d show the gamma measurements that were detected at levels significantly above background. As 
show in these figures, WESTON detected gamma radiation at levels significantly above background 
at all of the mines that were surveyed, with the exception of the Shadyside No. 1 Mine. However, a 
majority of the areas that were surveyed indicated gamma radiation measurements that were less than 
two times the background levels (11, Appendix B). 

As shown if Figures 3-3a through 3-3d, gamma radiation measurements indicated levels that exceeded 
the NAMLRP reclamation goal of 50 pR/hr at specific localized areas within the boundaries of 
several of the surveyed mines. WESTON identified an eroded section of a cap at the VCA Plot 7 
Mines, as shown in Figure 3 -3b and Appendix B. Measurements in excess of 100,000 cpm were 
collected in the small erosion channel in the cap, which was approximately 2 feet deep and 20 feet in 
length. As shown in Figure 3-3c, two areas with measurements above 50 pR/hr were identified in a 
natural drainage channel that extends from the northeast corner of Nelson Point Mine through the 
western perimeter of Tent Mine. The NAMLRP reclamation goal was exceeded in a section of NA- 
0821 as well as a section of NA-0806 where the cap has subsided. However, the portion of the cap at 
NA-0806 that has subsided was previously identified by NAMLP for future maintenance, and the 
subsided area is currently fenced off. In addition, measurements above 100,000 cpm were detected at 
the entrance of a sealed portal located on the border of the Look Point Incline Mine and the Stripped 
Area 1 of VCA Plot 3. Although the NAMLRP reclamation goal of 50 pR/hr was exceeded at 
certain localized areas, radiation measurements collected by WESTON indicate that the reclamation 
goal was met in a vast majority of the areas that were surveyed (Appendix B). 

3.5 U.S. Environmental Protection Agency - 2010 Gamma Radiation Survey 

In June 2010, under the EPA direction, WESTON returned to the KTM Site to conduct a more 
comprehensive gamma radiation survey. Following the 2008 KTM Site gamma radiation survey, 
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WESTON acquired more detailed information pertaining to the locations and accessibility of all of the 
sites within the KTM Site boundary. Of the 41 individual mine sites within the KTM Site boundary, it 
was determined that 32 warranted further screening. As part of the site screenings, new gamma 
radiation measurements, additional site reconnaissance and further documentation took place at each 
of the 32 mine sites. The sites not screened during the 2010 survey were determined to have been 
significantly covered during the 2008 survey. The 2010 screening included 20 of the 28 mine sites 
which comprised the 16 KTM Sites. The nine mine sites not screened during the 2010 survey 
included eight KTM Sites: one of Begay No. 1 sites, Nelson Point, Shadyside Incline, Shadyside No. 1, 
Tent No.l, two of the VCA Plot 3 sites, and one of the VCA Plot 7 sites; and included one mine site 
within the KTM Site boundary but is not found within the 16 sites from the KTM Site list: Oak 
Springs Mine. 

Attachment A shows the gamma radiation measurements and documentation for each of the 32 
revisited sites. Figures A-l through A-46 from Attachment A show the gamma radiation 
measurements from each of the sites as compared to background levels, and as total cpm. As shown 
in these figures, WESTON detected gamma radiation at levels significantly above background at 
nearly all of the mines that were surveyed, with the exception of the NA-0828 mine, one of the Salt 
Canyon mines, and one of the VCA Plot 7 mines. In some cases, gamma radiation measurements 
were collected at levels above 300,000 cpm. However, a majority of the areas that were surveyed 
indicated gamma radiation measurements that were less than two times the background levels. 
Unreclaimed waste piles were also observed at nearly half of the surveyed mines. Although the 
NAMLRP reclamation goal of 50 pR/hr was exceeded at certain localized areas, radiation 
measurements collected by WESTON during the 2010 survey indicate that the reclamation goal was 
met in a vast majority of the areas that were surveyed (Attachment A). 

4.0 EMERGENCY RESPONSE CONSIDERATIONS 

The National Contingency Plan [40CFR 300.415 (b) (2)] authorizes the EPA to consider emergency 
response actions at those sites that pose an imminent and substantial threat to human health or the 
environment. For the following reasons, a referral to Region 9’s Emergency Response Office does 
not appear to be necessary: 

• Hazardous substances associated with the site are located in an area of rugged terrain with a 
sparse surrounding population. 

• According to a draft SI report, recent groundwater samples collected during a 2004 sampling 
event did not indicate concentrations of hazardous substances above MCLs. In addition, the 
local community receives its drinking water from a connection to a well that is located 
approximately 15 miles from the site. 

• The NAMLRP has conducted reclamation work throughout the site. Gamma radiation survey 
conducted in 2008 and 2010 indicate that while elevated gamma radiation measurements were 
found in certain localized areas, reclamation goals were met in a majority of the areas that 
were surveyed. 
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5.0 SUMMARY 

The KTM Site occupies approximately 3,500 acres in a sparsely populated rural area near the 
community of Oak Springs, which is in the Red Valley Chapter of the Navajo Nation. The site 
consists of 16 sites comprised of 28 individual mine site, which are being evaluated as a single, 
aggregate site. The sites are located in an area of rugged terrain that is accessible via dirt roads. 
There are approximately 200 individual mine features, such as portals, prospects, rim strips, and 
vertical shafts that are located throughout the 16 sites. 

The KTM Site is located on land held in trust for the Navajo Nation by the U.S. Department of 
Interior, Bureau of Indian Affairs. Several companies operated uranium mine claims throughout the 
site from the early 1940’s to the late 1960’s; however, the former Vanadium Corporation of America 
operated a majority of the mines. Portals, rim strips, and vertical shafts were used to obtain ore from 
the site. Operations at the site consisted of conventional blasting techniques combined with manual 
labor to remove overburden and ore. Navajo workers manually sorted the higher grade uranium and 
vanadium ore into piles that were transported to off-site mills. Lower grade ore and overburden 
remained on site in waste piles near the mine workings, on steep slopes, and in surface drainages. 

In 1992, the Navajo Abandoned Mine Lands Reclamation Program (NAMLRP) began conducting 
reclamation work at individual mine sites located within the KTM Site boundary. Reclamation 
activities conducted by the NAMLRP included backfilling portals, prospects, and rim strips with 
radioactive mine waste (lower grade uranium ore) that remained on the sites. Non-contaminated soil 
was used as cap in several areas. Additionally, the NAMLRP closed certain areas with polyurethane 
foam plugs, diverted drainage from the backfilled areas, and seeded areas for re-vegetation. Much of 
the work was conducted through contracts with local construction companies. By 2002, the 
NAMLRP completed reclamation activities at the KTM Site. Each of the 16 sites that comprise the 
KTM Site were reclaimed by the NAMLRP, with the exception of mine site Oak 156, which is part of 
the Navajo - VCA Plot 3 site. As recently as 2006, the NAMLRP conducted maintenance at the 
KTM Site to address erosion and other issues impacting the reclamation work (3, 4, 5, 8, 9). 

Numerous investigations have been conducted throughout the KTM Site. The Navajo Nation 
Environmental Protection Agency, Navajo Superfund Program (NSP) conducted Preliminary 
Assessments on the 16 sites during 1989 and 1990. In 1991 and 1992, the NSP conducted four 
sampling Site Inspections (Sis) and eight non-sampling Sis at sites that comprise the aggregate KTM 
Site. In 1994, the U.S. Environmental Protection Agency (EPA) conducted a sampling event at the 
site as part of an ESI, which was completed in 1996. Again in 2004, the NSP conducted an 
additional sampling event at the KTM Site as part of an on-going SI Reassessment. In support of the 
on-going SI Reassessment, the EPA performed gamma radiation screening surveys in 2008 and 2010 
at all of the mine sites within the KTM Site boundary. 

The following pertinent Hazard Ranking System (HRS) factors are associated with the site: 

• Analytical results of previous investigations indicate the presence of hazardous substance, 
including metals and radionuclides, in on-site soil samples and off-site sediment, surface 
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water, and groundwater samples. 

• Gamma radiation measurements collected in 2008 and 2010 detected levels significantly 
above background at nearly all of the mine sites. However, a majority of the areas that were 
surveyed indicated gamma radiation measurements that were less than two times the 
background levels. In addition, reclamation has been conducted at all of the mines that 
comprise the KTM Site. With the exception of certain localized areas, reclamation goals were 
met at a majority of the surveyed areas. 

• According to a draft report, recent groundwater samples collected during a 2004 sampling 
event did not indicate concentrations of hazardous substances above MCLs. In addition, the 
local community receives its drinking water from a connection to a well that is located 
approximately 15 miles from the site. 

• There are no residences, schools, or daycare facilities within 200 feet of the AUM sites. 
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Table 2-1: King Tutt Mesa Site Summary Table 


CERCLA MINE NAME 


ALIASES 


CERCLA ID 


NAMLRP ID 


SITE AREA 
(Square Meters) 


MINE FEATURES 


Portal 


Pros£ect_ 


Rim Strip 


Vertical Shaft 


TONS OF 
ORE 


POUNDS OF 
U308 


RECLAMATION STATUS 


Navajo - Begay Incline Uranium Mine 


Begay Incline 


NND986675031 


NA-0810 


17,902 


1 


655 


3,475 


Reclaimed by NAMLRP 


Navajo - Begay #1 Uranium Mine 


Begay No. 1 


NND986667517 


NA-0812 


63,286 


NA-0807 


5,821 


3,921 


16,491 


Reclaimed by NAMLRP 


Navajo - Begay #2 Uranium Mine 


Begay No. 2 


NND986667509 


NA-0810 


24,187 


4,515 


18,455 


Reclaimed by NAMLRP 


Navajo - Canyon View (Alongo Claim) Uranium 


Alongo Mines, Alongo, MP-336 


NND986667533 


NA-0817 


35,125 


27 


76 


Reclaimed by NAMLRP 


Navajo - Carrizo Mine 


Carrizo No. 1, Carrizo 


NND986667491 


NA-0807 


3,016 


828 


3,426 


ReclaimedJ^N AMLRP 


Navajo - Franks Point/VC A Plot 6 Uranium Mine 


East Reservatioon Lease Plot 6, VC A Plot 6, 
Plot 6 


NND986675049 


NA-0802, NA-0823 


18,405 


25 


110 


Reclaimed by NAMLRP 


Navajo - Junction Claim Uranium Mine 


Junction 


NND986675023 


NA-0826 


10,778 


18 


38 


Reclaimed by NAMLRP 


Navajo - King Tutt #1 Uranium Mine 


King Tutt 1, King Tutt No. 2, MP-6 


NND986675080 


NA-0816 


30,228 


290 


1,060 


Reclaimed by NAMLRP 


Navajo - King Tutt Point Uranium Mine 


East Reservatioon Lease Plot 2, VCA Plot 2, 
Plot 2 


NND986667434 


NA-0811 


54,575 


1,384 


7,260 


Reclaimed by NAMLRP 


Navajo - Red Wash Point Uranium Mine 


East Reservation Lease Plot 1, VCA Plot 1 
Mine 


NND986667459 


NA-0816 


50,294 


1,158 


6,324 


Reclaimed by NAMLRP 


Navajo - Salt Canyon Mines 


George Tutt, MP-4 


NND986667467 


NA-0819a 


29,209 


61 


231 


NA-0819b 


6,063 


0 


Reclaimed by NAMLRP 


Navajo - Tent Uranium Mine 


Tent No. 1, Tent No. 2 Mine, Tent 


NND986667483 


NA-0815 


19,469 


1,198 


5,303 


Reclaimed by NAMLRP 


Navajo- Upper Salt Rock Uranium Mine 


Salt Rock, Upper Salt Rock Canyon Mine, 
Salt Wash, Upper Salt Wash 


NND986667590 


NA-0823 


5,766 


96 


295 


Reclaimed by NAMLRP 




Navajo - Vanadium Corporation of America (VCA) 


East Reservation Lease Plot 3 


NND986667475 


Lookout Point 


East Reservation Lease Plot 3, Lookout Point 
- Sunnyside, Plot 3, Sunnyside, VCA Plot 3 


Lookout Point Incline 


East Reservation Lease Plot 3; Lookout Point 
West 


Nelson Point 


East Reservation Lease Plot 3, VCA Plot 3 


Shadyside Incline 


East Reservation Lease Plot 3; Shadyside 
Decline 


Shadyside No. 1 


East Reservation Lease Plot 3, VCA Plot 3 


VCA Plot 3 


East Reservation Lease Plot 3 


VCA Plot 3 


East Reservation Lease Plot 3 


VCA Plot 3 


East Reservation Lease Plot 3 


VCA Plot 3 


East Reservation Lease Plot 3 



NA-0803 


28,641 


5,839 


31,759 


Reclaimed by NAMLRP 


NA-0804 


5,136 


506 


2,714 


Reclaimed by NAMLRP 


NA-0815 


20,725 


15,213 


74,978 


Reclaimed by NAMLRP 


NA-0805 


5,903 


2,401 


11,770 


Reclaimed by NAMLRP 


NA-0813 


24,857 


1,510 


8,356 


Reclaimed by NAMLRP 


Oakl56; NA-0806, 
NA-0808 


175,642 


26 


Reclaimed by NAMLRP, 
except Oak 156 


NA-0814, NA-0820 


75,408 


18 


Reclaimed by NAMLRP 


NA-0813 


30,118 


Reclaimed by NAMLRP 


NA-0813 


40,172 


Reclaimed by NAMLRP 


Navajo - VCA Plot 7 Uranium Mine 


East Reservation Lease Plot 7 ; Lower Oak 
Creek, Canyon View, Sam Point, "297” Mine, 
"305" Mine, "317" Stope, Lower Oak Creek 
Mine, Lower Oak Springs 


NA-0801 


21,681 


NND986667426 


NA-0818 


3,802 


4,899 


25,958 


Reclaimed by NAMLRP 


NA-0818 


204,271 


27 


Navajo- Williams Point Mine 


Williams Point, East Reservation Lease Plot 
4, Plot 4, VCA Plot 


NND986673283 


NA-0827 


25,502 


127 


544 


Reclaimed by NAMLRP 



































































































































































































































Table 2-2: Additional Mines Within the King Tutt Mesa Site Boundary 




MINE NAME 

ALIASES 

NAMLRP ID 

SITE AREA 
(Square Meters) 

MINE FEATURES 

TONS OF 
ORE 

POUNDS OF 
U308 

RECLAMATION STATUS 

Portal 

Prospect 

Rim Strip 

Vertical Shaft 

Lower Salt Rock 

Salt Rock, MP-69; Lower Salt Rock Canyon 
Mine, Upper Salt Wash 2; Salt Wash, Lower 
Salt Wash 

NA-0823 

2,628 



i 


10 

63 

Reclaimed by NAMLRP 

NA-0824 

N/A 

NA-0824 

7,349 

1 


i 


0 

0 

Reclaimed by NAMLRP 

NA-0828 

N/A 

NA-0828 

4,102 


i 



0 

0 

Reclaimed by NAMLRP 

Oakl24, Oak 125 

N/A 

Oakl24, Oakl25 

10,560 



2 


0 

0 

Unreclaimed by NAMLRP 

Oakl43, Oak 146 

N/A 

Oak 143, Oak 146 

22,490 



2 


0 

0 

Unreclaimed by NAMLRP 

Oak230 

N/A 

Oak230 

11,667 



1 


0 

0 

Unreclaimed by NAMLRP 

Oak238 

N/A 

Oak238 

11,667 


i 



0 

0 

Unreclaimed by NAMLRP 

Oak Springs Mine 

VCA Plot 10, East Reservation Lease Plot 10; 
Plot #10 VCA, Oak Springs 

NA-0808 

37,479 

3 

4 



1978 

9389 

Reclaimed by NAMLRP 

Oaks Springs Mine (Gravel Cap) 

Oak Spring Mine (Cato Sells), Gravel Top 
Mine, Oak Spring Mine (Gravel Cap) 

NA-0800, NA-0808 

48,808 

2 

2 

4 


5112 

2389 

Reclaimed by NAMLRP 

Red Rock 

Horse Mesa North 

NA-0828 

4,217 



1 


22 

65 

Reclaimed by NAMLRP 

Red Wash (Hosteen S. Begay) 

N/A 

NA-0817 

11,775 

1 




61 

127 

Reclaimed by NAMLRP 

Red Wash (Leroy Pettigrew) 

Horse Mesa South 

NA-0828 

6,129 

1 




27 

137 

Reclaimed by NAMLRP 

Shadyside No. 2 

East Reservation Lease Plot 3, VCA Plot 3 

NA-0813 

13,692 

2 


1 


2033 

11557 

Reclaimed by NAMLRP 























































































































CERCLA MINE NAME 

ALIASES 

CERCLA ID 

NPL STATUS 

FEDERAL 

RESPONSIBILITY 

ENFORCEMENT / CLEANUP ACTION 

FACILITY 

Action ( Most Recent ) 

Date (Most Recent) 

Planned Outcome 

Navajo - Begay Incline Uranium Mine 

Begay Incline 

NND986675031 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Navajo - Begay #1 Uranium Mine 

Begay No. 1 

NND986667517 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

9/27/1991 

Low priority for further assessment 

Navajo - Begay #2 Uranium Mine 

Begay No. 2 

NND986667509 

Not Listed 

No 

EPA Fund-Financed 

Site Inspection 

9/27/1991 

Low priority for further assessment 

Navajo - Canyon View (Alongo Claim) Uranium 

Alongo Mines, Alongo, MP-336 

NND986667533 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/31/1992 

Low priority for further assessment 

Navajo - Carrizo Mine 

Carrizo No. 1, Carrizo 

NND986667491 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/30/1992 

Low priority for further assessment 

Navajo - Franks Point/VCA Plot 6 Uranium Mine 

East Reservatioon Lease Plot 6, VCA Plot 6, 
Plot 6 

NND986675049 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/30/1992 

Low priority for further assessment 

Navajo - Junction Claim Uranium Mine 

Junction 

NND986675023 

Not Listed 

No 

EPA Fund-Financed 

Preliminary Assessment 

3/1/1990 

Low priority for further assessment 

Navajo - King Tutt #1 Uranium Mine 

King Tutt 1, King Tutt No. 2, MP-6 

NND986675080 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Not Listed 

Navajo - King Tutt Point Uranium Mine 

East Reservatioon Lease Plot 2, VCA Plot 2, 
Plot 2 

NND986667434 

Not Listed 

No 

EPA Fund-Financed 

Expanded Site Inspection 

9/29/1997 

Recommended for HRS Scoring 

Navajo - Red Wash Point Uranium Mine 

East Reservation Lease Plot 1, VCA Plot 1 
Mine 

NND986667459 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/30/1992 

Low priority for further assessment 

Navajo - Salt Canyon Mines 

George Tutt, MP-4 

NND986667467 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/30/1992 

Low priority for further assessment 


Table 2-3: King Tutt Mesa Site CERCLIS Summary Table 


Navajo - Tent Uranium Mine 


Navajo- Upper Salt Rock Uranium Mine 


Navajo - Vanadium Corporation of America (VCA) 






K 


K 




A9A 




Lookout Point 


Lookout Point Incline 


Nelson Point 


Shadyside Incline 


Shadyside No. 1 


VCA Plot 3 


VCA Plot 3 


VCA Plot 3 


Navajo - VCA Plot 7 Uranium Mine 


Navajo- Williams Point Mine 


Tent No. 1, Tent No. 2 Mine, Tent 


Salt Rock, Upper Salt Rock Canyon Mine, 
Salt Wash, Upper Salt Wash 


East Reservation Lease Plot 3 


East Reservation Lease Plot 3, Lookout 
Point - Sunnyside, Plot 3, Sunnyside, VCA 
Plot 3 


East Reservation Lease Plot 3; Lookout 
Point West 


East Reservation Lease Plot 3, VCA Plot 3 


East Reservation Lease Plot 3; Shadyside 
Decline 


East Reservation Lease Plot 3, VCA Plot 3 


East Reservation Lease Plot 3 


East Reservation Lease Plot 3 


East Reservation Lease Plot 3 


East Reservation Lease Plot 3 


East Reservation Lease Plot 7 ; Lower Oak 
Creek, Canyon View, Sam Point, "297" 
Mine, "305" Mine, "317" Stope, Lower Oak 
Creek Mine, Lower Oak Springs 

Williams Point, East Reservation Lease Plot 
4, Plot 4, VCA Plot 


NND986667483 


NND986667590 


NND986667475 


Not Listed 


Not Listed 


State, Fund Financed 


State, Fund Financed 


Site Inspection 


Site Inspection 


3/30/1992 


9/25/1991 


Low priority for further assessment 


Low priority for further assessment 


NND986667426 


NND986673283 


Not Listed 

No 

State, Fund Financed 

Site Inspection 

9/25/1991 

Low priority for further assessment 

Not Listed 

No 

State, Fund Financed 

Site Inspection 

3/30/1992 

Low priority for further assessment 





























































































































































Table 3-1: 2004 Draft SI Reassessment Soil Sampling 


Background Samples 


Release Samples 


Sample ID 
CLP ID 
Date 


Metals (mg/kg) 


SS-1 

MY1B44 

4/28/2004 


Result 


SS-3 

MY1B49 

4/27/2004 


Result! Val 


Aluminum 

7,020 

Antimony 

6.6 

Arsenic 

3.6 

Barium 

151 

Beryllium 

0.39 

Cadmium 

0.05 

Calcium 

34,300 

Chromium 

5.0 

Cobalt 

3.5 

Copper 

6.9 

Iron 

6,870 

Lead 

6 

Magnesium 

4,100 

Manganese 

259 

Mercury 

0.02 

Nickel 

5.8 

Potassium 

1,230 

Selenium 

3.8 

Silver 

1.1 

Sodium 

214 

Thallium 

2.7 

Vanadium 

15.8 

Zinc 

22 


Radionuclides (pCi/g) 


Radium-226 by Radon Emanation 


Radium-226 


Gamma Spectroscopy by High Purity Lithium Detector 


Lead-210 

1.6 

Radium-226 

1.57 

Radium-228 

0.813 

Uranium-235 

0.0987 


SS-7 

MY1B53 

4/29/2004 


Result! Val 



Significantly 

Above 

Background 


30,900 


CRQL (6) 


17.3* 


522 


1.71 


CRQL (0.5) 


102,900 


23.4 


16.8 


34.2 


29,760 


23.7 


20,280 


111 


CRQL (0.1) 


32.7 


8,580 


CRQL (3.5) 


CRQL (1) 


6,420* 


CRQL (2.5) 


113.1 


92.7 


SS-2 

MY1B49 

4/27/2004 


Result! Val 


7,720 


6.3 


6.7 


230 


0.52 


0.49 


16,700 


3.3 


7.3 


17.9 


8,170 


26.5 


3,560 


132 


0.77 


7.1 


2,490 


SS-4 

MY1B50 

4/27/2004 


Result! Val 



SS-5 

MY1B51 

4/28/2004 


Result! Val 


6,260 


6.2 


4 


100 


0.28 


0.13 


19,900 


2.0 


3.2 


6.3 


4,530 


10.6 


3,470 


126 


0.19 


3.9 


1,310 


3.6 


0.22 


52.8 


2.6 


916 


15.5 


SS-6 

MY1B52 

4/28/2004 


Result! Val 


SS-8 

MY1B54 

4/29/2004 


Result! Val 


1 0.816 

U 

1.34 

U 

2.06| 


Uranium and Thorium by Extraction Chromatography/Alpha Spectrometry 


Uranium-234 

0.442 

Uranium-235 

0.027 

Uranium-238 

0.616 

Thorium-227 

0.049 

Thorium-228 

0.73 

Thorium-230 

0.633 

Thorium-232 

0.562 


SS-9 

MY1B55 

4/29/2004 


Result! Val 




CRQL: Contract Required Quantitation Limit. Number in parentheses is CRQL. 
MDC: Minimum Detectable Concentration 

*: Value adjusted in accordance with EPA 540-F-94-028. 

U: Analyte not detected. 

J: Data are estimated. 

Bold : Bold and underlined data are significantly above background. 













































































































































































































































































































































































































































































































































Table 3-2: 2004 Draft SI Reassessment Sediment Sampling 


Sample ID 
CLP ID 
Date 


SD-1 

MY1B32 

4/26/2004 


Result I Val 


Background Samples 


SD-5 SD-12 

MY1B42 MY1B35 

4/27/2004 4/29/2004 


Result 


Result 


Significantly 

Above 

Background 


SD-2 

MY1B39 

4/27/2004 


Result I Val 


SD-3 

MY1B40 

4/27/2004 


Result I Val 


SD-4 

MY1B42 

4/27/2004 


Result I Val 


SD-6 

MY1B43 

4/27/2004 


Result I Val 


SD-7 

MY1B44 

4/28/2004 


Result I Val 


Release Samples 


SD-8 SD-9 

MY1B45 MY1B46 

4/28/2004 4/28/2004 


Result 


Result 


SD-10 

MY1B33 

4/28/2004 


Result 


SD-11 

MY1B34 

4/28/2004 


Result I Val 


SD-13 

MY1B36 

4/29/2004 


Result I Val 


SD-14 

MY1B37 

4/28/2004 


Result I Val 


SD-15 

MY1B38 

4/29/2004 


Result I Val 


4,080 


6.6 


1.4 


171 


0.3 


0.11 


56,000 


2.3 


2.5 


7.5 


4,260 


7.6 


3,190 


228 


0.11 


3.9 


977 


3.9 


1,330 


0.38 


0.54 


62.4 


0.09 


0.03 


13,500 


0.77 


0.75 


2.1 


1,250 


1.8 


826 


166 


0.1 


0.99 


378 


3.6 


1,130 


6.3 


1.1 


41.7 


0.06 


0.06 


19,700 


0.84 


0.47 


1.4 


756 


1.1 


111 


125 


0.11 


1.3 


429 


3.7 


Metals (m 


Aluminum 


Antimony 


Arsenic 


Barium 


Beryllium 


Cadmium 


Calcium 


Chromium 


Cobalt 


Copper 


Iron 


Lead 


Magnesium 


Manganese 


Mercury 


Nickel 


Potassium 


Selenium 


Silver 


Sodium 


Thallium 


Vanadium 


Zinc 


Radionuclides (pCi/g) 


Radium-226 by Radon Emanation 


Radium-226 I 0.906 


Radium-228 by Gas Proportional Counting 


Radium-228 I 1.8 U 


Gamma Spectroscopy by High Purity Lithium Detector 


Lead-210 2.2 U 2.3 U 


Radium-226 1.51 0.931 


Radium-228 0.575 0.331 


Uranium-235 I 0.09461 I 0.0584 


Uranium and Thorium by Extraction Chromatography/Alpha Spectrometry 


Uranium-234 


Uranium-235 


Uranium-238 


Thorium-227 


Thorium-228 


Thorium-230 


Thorium-232 





12,240 


CRQL (6) 


CRQL (1) 


513 


CRQL (0.5) 


CRQL (0.5) 


168,000 


6.9 


CRQL (5) 


22.5 


12,780 


22.8 


9,570 


820.8* 


CRQL (0.1) 


CRQL (4) 


2,931 


CRQL (3.5) 


CRQL (1) 


CRQL (500) 


CRQL (2.5) 


24.9 


60.45* 


1.4 


0.348 


0.191 


0.0218 


17,900 


7.9 U 


87.2 


1,070 


0.95 


0.22 U 


44,100 


242 J** 


33.3 J 


41.4 J** 


32,300 


6.6 


31,600 


781 


0.03 


178 


3,020 


4.6 U 


1.3 U 


1,700 J 


3.3 U 



4.84 J 


11.6 J 


2.75 J 


0.5741 J 



2,040 


6. 


0.61 


90.6 


0.11 


0.05 


25,500 


3 


1.6 


3 


2,250 


3 


1,820 


186 


0.1 


3.3 


538 


3.6 



0.882 U 


3.7 U 


1.35 J 


0.29 J 


0.0846 J 


0.058 U 


0.624 


0.069 U 


0.406 


0.578 


0.299 


4,110 


7.1 


0.73 


152 


0.22 


0.06 


22,200 


3.6 


1.9 


2.8 


3,080 


2.4 


4,410 


177 


0.12 


3.3 


778 


4.2 


1.2 


195 


3 


8.8 


30.5 


0.845 U 


1.8 U 


2.5 


1.31 


0.506 


0.0856 


0.05 U 


0.533 


0.064 U 


0.484 


0.422 


0.432 


1.9 U 


2.72 J 


15.1 


0.348 


0.9041 J 



1.61 U 


1.8 U 


2.6 U 


2.66 


0.467 


0.167 J 


1.16 


0.13 


1.21 


0.038 U 


0.448 


1.11 


0.338 


2.47 U 


1.8 U 


0.046 U 


0.708 


0.037 U 


0.461 


0.513 


0.399 


3,580 


6.6 U 



0.813 U 


1.6 U 


6,500 


6.4 


32.1 


254 


0.24 


0.11 


21,800 


18.8 


8.4 


14.7 


11,500 


3.9 


10,500 


235 


0.11 


49.3 


1,440 


3.8 


2 

u 

2.4 

U 

2.09 

J 

1.95 

J 

0.448 

J 

0.488 

J 

0.131 

J 

0.122 

J 



5,920 


6.5 U 



1.48 U 


1.6 U 


2 U 


3.07 J 


0.635 J 


0.186 J 


1.48 


0.056 U 


1.44 


0.073 U 


0.71 


1.89 U 




0.036 U 


0.396 


2.19 


0.378 


1.23 U 


1.8 U 


1.4 U 


1.94 


0.399 


NA 


0.994 


0.0823 


0.967 


0.034 U 


0.48 


0.944 


0.301 


0.827 U 


1.7 U 


1.6 U 


0.954 J 


0.435 J 


0.0599 J 



CRQL: Contract Required Quantitation Limit. Number in parentheses is CRQL. 
MDC: Minimum Detectable Concentration 

*: Value adjusted in accordance with EPA 540-F-94-028. 

**: Value is still stignificantly above background when adjusted in accordance 
U: Analyte not detected. 

J: Data are estimated. 

Bold : Bold and underlined data are significantly above background. 


with EPA 540-F-94- 































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 3-3: 2004 Draft SI Reassessment Surface Water Sampling 


1 



Background Samples 

Release Samples 

Sample ID 

CLP ID 

Date 

SW-1 

MY1B56 

4/30/2004 

Significantly 

Above 

Background 

SW-2 

MY1B57 

4/27/2004 

SW-3 

MY1B58 

4/27/2004 

SW-4 

MY1B59 

4/28/2004 

SW-5 

MY1B60 

4/29/2004 


Result 

Val 

Result 

Val 

Result 

Val 

Result 

Val 

Result 

Val 

Metals (ug/1) 

Aluminum 

92.6 

J 

277.8 

136 

J 

145 

D 

111 

J 

226 


Antimony 

60 

u 

CRQL (60) 

60 

u 

60 

u 

60 

u 

60 

u 

Arsenic 

10 

u 

CRQL (10) 

4.5 

J 

10 

u 

1.9 

J 

3.2 

J 

Barium 

149 

J 

447 

153 

J 

159 

J 

151 

J 

66.8 

J 

Beryllium 

5 

u 

CRQL (5) 

5 

u 

5 

u 

5 

u 

5 

u 

Cadmium 

5 

u 

CRQL (5) 

5 

u 

5 

u 

5 

u 

5 

u 

Calcium 

82,400 


247,200 

67,900 


69,800 


102,000 


101,000 


Chromium 

10 

u 

CRQL (10) 

10 

u 

10 

u 

10 

u 

10 

u 

Cobalt 

50 

u 

CRQL (50) 

50 

u 

50 

u 

50 

u 

50 

u 

Copper 

25 

u 

CRQL (25) 

4 

J 

25 

u 

25 

u 

25 

u 

Iron 

24.6 

J 

73.8 

63.2 

J 

59.7 

a 

28.6 

J 

92.2 

J 

Lead 

10 

u 

CRQL (10) 

10 

u 

10 

u 

10 

u 

10 

u 

Magnesium 

17,500 


52,500 

24,600 


25,300 


41,400 


43,200 


Manganese 

15 

u 

CRQL (15) 

36.7 


14.4 

J 

8.5 

J 

19.9 


Mercury 

0.2 

u 

CRQL (0.2) 

0.2 

u 

0.2 

u 

0.2 

u 

0.2 

u 

Nickel 

40 

u 

CRQL (40) 

40 

u 

40 

u 

40 

u 

40 

u 

Potassium 

5,000 

u 

CRQL (5,000) 

1,610 

J 

1,680 

a 

7,570 


2,400 

J 

Selenium 

35 

u 

CRQL (35) 

35 

u 

35 

U 

35 

u 

35 

u 

Silver 

10 

u 

CRQL (10) 

10 

u 

10 

u 

10 

u 

10 

u 

Sodium 

21,200 


63,600 

28,800 


29,900 


318,000 


166,000 


Thallium 

6.3 

J 

18.9 

25 

u 

25 

u 

25 

u 

25 

u 

Vanadium 

5.7 

J 

17.1 

6.4 

J 

6.5 

a 

19.4 

J 

10.3 

J 

Zinc 

33.9 

J 

101.7 

2.9 

J 

60 

U 

60 

u 

9.9 

J 

Radionuclides (pCi/1) 

Radium-226 by Radon Emanation 

Radium-226 

0.0884 

u 

MDC 

0.263 

u 

0.239 

u 

0.959 


0.131 

u 

Radium-228 by Gas Proportional Counting 

Radium-228 

1 

U 

MDC 

1.1 

U 

1.1 

U 

1.1 

U 

1 

u 

Uranium and Thorium by Exl 

traction Chromatography/Alpha Spectrometry 

Uranium-234 

1.69 


3.380 

2.85 


2.73 


26.6 


6.52 


Uranium-235 

0.0943 


0.189 

0.101 


0.0804 

u 

1.96 

J 

0.231 


Uranium-238 

0.906 


1.812 

1.61 


1.66 


22.5 


3.81 



CRQL: Contract Required Quantitation Limit. Number in parentheses is CRQL. 
MDC: Minimum Detectable Concentration 


U: Analyte not detected. 

J: Data are estimated. 

Bold : Bold and underlined data are significantly above background. 







































































































































































































































































































































Table 3-4: 2004 Draft SI Reassessment Groundwater Sampling 


Release Samples 


Sample ID 
CLP ID 
Date 


Metals (ug/1) 


Background Samples 


GW-1 

MY1B24 

5/4/2004 


Result 


Aluminum 

99.9 

Antimony 

60 

Arsenic 

10 

Barium 

236 

Beryllium 

5 

Cadmium 

5 

Calcium 

63,300 

Chromium 

10 

Cobalt 

50 

Copper 

25 

Iron 

100 

Lead 

10 

Magnesium 

11,600 

Manganese 

0.55 

Mercury 

0.2 

Nickel 

40 

Potassium 

5,000 

Selenium 

35 

Silver 

10 

Sodium 

15,000 

Thallium 

25 

Vanadium 

4.1 

Zinc 

13.9 


Radionuclides (pCi/1) 


Radium-226 by Radon Emanation 


Radium-226 


Significantly Above 
Background 


Radium-228 by Gas Proportional Counting 


Radium-228 


MDC 


GW-2 

MY1B25 

4/26/2004 


Result 


299.7 

128 

CRQL (60) 

60 

CRQL (10) 

10 

708 

177 

CRQL (5) 

5 

CRQL (5) 

5 

189,900 

64,200 

CRQL (10) 

10 

CRQL (50) 

50 

CRQL (25) 

25 

CRQL (100) 

40.7 

CRQL (10) 

10 

34,800 

15,200 

1.65 

0.97 

CRQL (0.2) 

0.2 

CRQL (40) 

40 

CRQL (5,000) 

1,050 

CRQL (35) 

35 

CRQL (10) 

10 

45,000 

17,400 

CRQL (25) 

25 

12.3 

3.5 

41.7 

60 


Uranium and Thorium by Extraction Chromatography/Alpha Spectrometry 


Uranium-234 

1.31 

Uranium-235 

0.086 

Uranium-238 

0.641 

Thorium-230 

0.037 



2.62 

1.51 

0.172 

0.067 

1.282 

0.808 

MDC 

0.088 



CRQL: Contract Required Quantitation Limit. Number in parentheses is CRQL. 
MDC: Minimum Detectable Concentration 
U: Analyte not detected. 

J: Data are estimated. 

Bold : Bold and underlined data are significantly above background. 


GW-3 

MY1B26 

4/26/2004 


Result 


136 


60 


10 


173 


5 


5 


63,200 


10 


50 


25 


37.1 


10 


15,000 


1.4 


0.2 


40 


1,040 


35 


10 


17,200 


25 


3.4 


60 


0.0897 


1.55 


0.0523 


0.62 


0.06 


GW-4 

MY1B27 

4/30/2004 


Result 


98.9 


60 


3.6 


15.5 


5 


5 


87,200 


10 


50 


22.6 


791 


103 


39.400 


16 


0.2 


40 


1,830 


35 


10 


216.000 


6.5 


24.9 


144 


0.0798 



1.95 


0.0578 


0.865 


0.0417 


GW-5 

MY1B28 

4/30/2004 


Result 


GW-6 

MY1B29 

4/30/2004 


Result 


GW-7 

MY1B30 

4/29/2004 


Result Val 



0.159 



1.59 


0.061 


0.853 


0.11 



0.188 U 


1.6 U 


0.129 


0.029 


0.068 


0.065 



GW-8 

MY1B31 

4/29/2004 


Result Val 



0.124 


0.038 


0.146 


0.127 
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King Tutt Mesa Reassessment Report 


ATTACHMENT A: 

2010 Gamma Radiation Survey 




King Tutt Mesa Reassessment Report 


2010 Gamma Radiation Survey 
King Tutt Mesa Site 
EPA ID No. NND986667434 


A Reassessment report was completed for the King Tutt Mesa (KTM) site (EPA ID No. 
NND986667434), submitted to the United States Environmental Protection Agency (EPA) 
Region 9, by Weston Solutions, Inc (Weston) in September, 2008. Following the completion of 
the 2008 report, the EPA and Weston acquired additional information pertaining to the 41 mines 
sites which constitute the King Tutt Mesa site. 

In June, 2010, EPA tasked Weston with revisiting 32 of the 41 mine sites, as part of the 
continuing Navajo Abandoned Uranium Mines (AUM) radiological screening project. As part of 
a limited site screen, new gamma radiation measurements, additional site reconnaissance and 
further documentation took place at each site. The gamma radiation measurement results, site 
photographs, and gamma radiation maps from the 2010 limited site screens are presented in the 
following pages. 
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King Tutt Mesa Reassessment Report 


Site: Red Wash (Leroy Pettigrew) Mine ID: 1 

Highest gamma radiation measurement: 

28,867 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,094 gamma radiation measurements were collected from the mine site, ranging from 
6,537 cpm to 28,867 cpm. The measurements are represented in Figures A-l and A-2. 

Background Locations Average background = 8,386 cpm 

#1 8,386 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1094 

Minimum: 

6537.00000 

Maximum: 

28867.00000 

Sum: 

12219421.00000 

Mean: 

11169.48903 

Median: 

10639.50000 

Standard Deviation: 

3296.27093 
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Photo 2. Red Wash (Leroy Pettigrew) (1) site 
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King Tutt Mesa Reassessment Report 


Site: Alongo Mines Mine ID: 2 

Highest gamma radiation measurement: 

202,577 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 4,656 gamma radiation measurements were collected from the mine site, ranging from 
7,380 cpm to 202,577 cpm. The measurements are represented in Figures A-3 and A-4. 

Background Locations Average background = 10,310 cpm 

#110, 310 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

4656 

Minimum: 

7380.00000 

Maximum: 

202577.00000 

Sum: 

94894075.00000 

Mean: 

20381.02985 

Median: 

11041.50000 

Standard Deviation: 

28014.66724 
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Photo 1. Alongo Mines (2) site 
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Photo 4. Alongo Mines (2) site 
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Photo 5. Alongo Mines (2) site 



Photo 6. Alongo Mines (2) site 


Attachment A, Page 7 



King Tutt Mesa Reassessment Report 


Site: Red Wash Point Mine ID: 3 

Highest gamma radiation measurement: 

377,016 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 2,718 gamma radiation measurements were collected from the mine site, ranging from 
8,316 cpm to 377,016 cpm. The measurements are represented in Figures A-5 and A-6. 

Background Locations Average background = 10,567 cpm 

#1 10,567 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

2718 

Minimum: 

8316.00000 

Maximum: 

377016.00000 

Sum: 

76613022.00000 

Mean: 

28187.27815 

Median: 

16070.50000 

Standard Deviation: 

46062.60290 
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King Tutt Mesa Reassessment Report 



Photo 1. Red Wash Point (3) site 





Photo 2. Red Wash Point (3) site 
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King Tutt Mesa Reassessment Report 



Photo 3. Red Wash Point (3) site 



Photo 4. Red Wash Point (3) site 
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King Tutt Mesa Reassessment Report 


Site: Junction Mine ID: 4 

Highest gamma radiation measurement: 

25,302 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,040 gamma radiation measurements were collected from the mine site, ranging from 
6,974 cpm to 25,302 cpm. The measurements are represented in Figures A-7 and A-8. 

Background Locations Average background = 8,229 cpm 

#1 8,229 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1040 

Minimum: 

6974.00000 

Maximum: 

25302.00000 

Sum: 

11332735.00000 

Mean: 

10896.86058 

Median: 

10361.00000 

Standard Deviation: 

2665.24576 
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King Tutt Mesa Reassessment Report 



Photo 1. Junction (4) site 



Photo 2. Junction (4) site 
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King Tutt Mesa Reassessment Report 


Site: NA-0824 


Mine ID: 5 


Highest gamma radiation measurement: 

54,893 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 983 gamma radiation measurements were collected from the mine site, ranging from 
8,688 cpm to 54,893 cpm. The measurements are represented in Figures A-9 and A- 10. 

Background Locations Average background = 8,666 cpm 

#1 8,925 cpm 
#2 8,406 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

983 

Minimum: 

8688.00000 

Maximum: 

54893.00000 

Sum: 

14164818.00000 

Mean: 

14409.78433 

Median: 

12538.00000 

Standard Deviation: 

5677.56373 
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Photo 1. NA-0824 (5) site 



Photo 2. NA-0824 (5) site 
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King Tutt Mesa Reassessment Report 


Site: Lookout Point Incline Mine ID: 6 


Highest gamma radiation measurement: 

44,907 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 839 gamma radiation measurements were collected from the mine site, ranging from 
9,690 cpm to 44,907 cpm. The measurements are represented in Figures A-l 1 and A- 12. 

Background Locations Average background = 10,732 cpm 

#1 10,888 cpm 
#2 10,576 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

839 

Minimum: 

9690.00000 

Maximum: 

44907.00000 

Sum: 

15431671.00000 

Mean: 

18392.93325 

Median: 

16493.00000 

Standard Deviation: 

7250.30980 
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Photo 1. Lookout Point Incline (6) site 



Photo 2. Lookout Point Incline (6) site 
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King Tutt Mesa Reassessment Report 


Site: Lookout Point 


Mine ID: 9 


Highest gamma radiation measurement: 

155,642 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,1 1 1 gamma radiation measurements were collected from the mine site, ranging from 
9,972 cpm to 155,642 cpm. The measurements are represented in Figures A-l 1 and A- 12. 

Background Locations Average background = 10,732 cpm 

#1 10,888 cpm 
#2 10,576 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

mi 

Minimum: 

9972,00000 

Maximum: 

155642.00000 

Sum: 

28901768.00000 

Mean: 

26014.19262 

Median: 

17140.00000 

Standard Deviation: 

20438.64898 
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Photo 1. Lookout Point (9) site 



Photo 2. Lookout Point (9) site 
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Photo 3. Lookout Point (9) site 



Photo 4. Lookout Point (9) site 
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King Tutt Mesa Reassessment Report 



Photo 1. Lookout Point (9) site, buried adit 
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King Tutt Mesa Reassessment Report 


Site: Begay No. 2 Mine ID: 10 

Highest gamma radiation measurement: 

207,381 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 2,261 gamma radiation measurements were collected from the mine site, ranging from 
7,031 cpm to 207,381 cpm. The measurements are represented in Figures A-13 and A-14. 

Background Locations Average background = 10,559 cpm 

#1 10,559 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

2261 

Minimum: 

7031,00000 

Maximum: 

207381.00000 

Sum: 

38251009.00000 

Mean: 

16917.73950 

Median: 

11247.00000 

Standard Deviation: 

22576.08006 
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Photo 1. Begay No. 2(10) site 



Photo 2. Begay No. 2(10) site 
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Photo 3. Begay No. 2 (10) site 



Photo 4. Begay No. 2(10) site 
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Photo 5. Begay No. 2 (10) site 



Photo 6. Begay No. 2(10) site 
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Photo 7. Begay No. 2 (10) site 



Photo 8. Begay No. 2 (10) site 
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Photo 9. Begay No. 2(10) site 
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King Tutt Mesa Reassessment Report 


Site: Williams Point 


Mine ID: 12 


Highest gamma radiation measurement: 

210,262 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 4,742 gamma radiation measurements were collected from the mine site, ranging from 
4,738 cpm to 210,262 cpm. The measurements are represented in Figures A-15 and A-16. 

Background Locations Average background = 9,257 cpm 

#1 8,854 cpm 
#2 9,658 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

4742 

Minimum: 

4738.00000 

Maximum: 

210262.00000 

Sum: 

123153379.00000 

Mean: 

25970.76740 

Median: 

12928.50000 

Standard Deviation: 

30496.43169 
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Photo 1. Williams Point (12) site 
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Photo 2. Williams Point (12) site 
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Photo 3. Williams Point (12) site 



Photo 4. Williams Point (12) site 
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Photo 5. Williams Point (12) site 
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King Tutt Mesa Reassessment Report 


Site: Salt Canyon Mine ID: 13 

Highest gamma radiation measurement: 

31,184 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,687 gamma radiation measurements were collected from the mine site, ranging from 
6,147 cpm to 31,184 cpm. The measurements are represented in Figures A-17 and A-18. 

Background Locations Average background = 8,200 cpm 

#1 8,593 cpm 
#2 8,206 cpm 
#3 7,802 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1687 

Minimum: 

6147.00000 

Maximum: 

31184.00000 

Sum: 

19365927.00000 

Mean: 

11479.50622 

Median: 

10791.00000 

Standard Deviation: 

3570.74230 


Attachment A, Page 3 1 


King Tutt Mesa Reassessment Report 



Photo 1. Salt Canyon (13) site 



Photo 2. Salt Canyon (13) site 
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Photo 3. Salt Canyon (13) site 



Photo 4. Salt Canyon (13) site 
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Photo 5. Salt Canyon (13) site 
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King Tutt Mesa Reassessment Report 


Site: Salt Canyon Mine ID: 14 

Highest gamma radiation measurement: 

1 1,988 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 618 gamma radiation measurements were collected from the mine site, ranging from 
6,740 cpm to 1 1,988 cpm. The measurements are represented in Figures A- 19 and A-20. 

Background Locations Average background = 8,200 cpm 

#1 8,593 cpm 
#2 8,206 cpm 
#3 7,802 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

618 

Minimum: 

6740,00000 

Maximum: 

11988.00000 

Sum: 

5835943.00000 

Mean: 

9443.27346 

Median: 

9403.00000 

Standard Deviation: 

864.87784 
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Photo 1. Salt Canyon (14) site 



Photo 2. Salt Canyon (14) site 
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Photo 3. Salt Canyon (14) site 
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King Tutt Mesa Reassessment Report 


Site: Franks Point Mine ID: 15 

Highest gamma radiation measurement: 

122,025 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 3,371 gamma radiation measurements were collected from the mine site, ranging from 
5,878 cpm to 122,025 cpm. The measurements are represented in Figures A-21 and A-22. 

Background Locations Average background = 7,855 cpm 

#1 8,497 cpm 
#2 7,213 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

3371 

Minimum: 

5878.00000 

Maximum: 

122025.00000 

Sum: 

64654889.00000 

Mean: 

19179.73569 

Median: 

11049.00000 

Standard Deviation: 

19483.32168 
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Photo 1. Franks Point (15) site 



Photo 2. Franks Point (15) site 
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Photo 3. Franks Point (15) site 



Photo 4. Franks Point (15) site 
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Photo 5. Franks Point (15) site 



Photo 6. Franks Point (15) site 
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Photo 7. Franks Point (15) site 



Photo 8. Franks Point (15) site 
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King Tutt Mesa Reassessment Report 


Site: Upper Salt Rock Mine ID: 16 

Highest gamma radiation measurement: 

186,692 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 577 gamma radiation measurements were collected from the mine site, ranging from 
7,142 cpm to 186,692 cpm. The measurements are represented in Figures A-21 and A-22. 

Background Locations Average background = 7,905 cpm 

#1 8,497 cpm 
#2 7,312 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

577 

Minimum: 

7142.00000 

Maximum: 

186692.00000 

Sum: 

16770340.00000 

Mean: 

29064.71404 

Median: 

12476.00000 

Standard Deviation: 

33567.95094 
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Photo 1. Upper Salt Rock (16) site 
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Photo 2. Upper Salt Rock (16) site 
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Photo 3. Upper Salt Rock (16) site 
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King Tutt Mesa Reassessment Report 


Site: VC A Plot 7 Mine ID: 18 

Highest gamma radiation measurement: 

224,092 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 5,107 gamma radiation measurements were collected from the mine site, ranging from 
5,327 cpm to 224,092 cpm. The measurements are represented in Figures A-23 and A- 24. 

Background Locations Average background = 10,169 cpm 

#110, 169 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

5107 

Minimum: 

5327.00000 

Maximum: 

224092.00000 

Sum: 

66412129.00000 

Mean: 

13004.13726 

Median: 

9562.00000 

Standard Deviation: 

13334.56855 


Attachment A, Page 46 


King Tutt Mesa Reassessment Report 



Photo 1. VCA Plot 7 (18) site 
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Photo 2. VCA Plot 7(18) site 
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Photo 3. VC A Plot 7(18) site 



Photo 4. VC A Plot 7 (18) site 
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Site: Oak Springs Mine (Gravel Cap) Mine ID: 20 

Highest gamma radiation measurement: 

33,350 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 3,771 gamma radiation measurements were collected from the mine site, ranging from 
6,019 cpm to 33,350 cpm. The measurements are represented in Figures A-25 and A-26. 

Background Locations Average background = 8,089 cpm 

#1 7,299 cpm 
#2 8,736 cpm 
#3 8,232 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 
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Count: 

3771 

Minimum: 

6019.00000 

Maximum: 

33350.00000 

Sum: 

36902412.00000 

Mean: 

9785.84248 

Median: 

9381.00000 

Standard Deviation: 

2369.18305 
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Photo 1 . Oak Springs Mine (Gravel Cap) (20) site 



Photo 2. Oak Springs Mine (Gravel Cap) (20) site 
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Photo 3. Oak Springs Mine (Gravel Cap) (20) site 
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Site: Red Wash (Hosteen S. Begay) Mine ID: 30 

Highest gamma radiation measurement: 

41,105 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 3,919 gamma radiation measurements were collected from the mine site, ranging from 
6,991 cpm to 41,105 cpm. The measurements are represented in Figures A-27 and A-28. 

Background Locations Average background = 1 1,267 cpm 

#1 1 1,267 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

3919 

Minimum: 

6991.00000 

Maximum: 

41105.00000 

Sum: 

43777748.00000 

Mean: 

11170.64251 

Median: 

10702.00000 

Standard Deviation: 

3138.98986 
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Photo 1. Red Wash (Hosteen S. Begay) (30) site 



Photo 2. Red Wash (Hosteen S. Begay) (30) site 
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Photo 3. Red Wash (Hosteen S. Begay) (30) site 
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Site: VC A Plot 7 Mine ID: 41 

Highest gamma radiation measurement: 

20,665 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,553 gamma radiation measurements were collected from the mine site, ranging from 
6,125 cpm to 20,665 cpm. The measurements are represented in Figures A-23 and A- 24. 

Background Locations Average background = 8,526 cpm 

#1 8,526 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1553 

Minimum: 

6125.00000 

Maximum: 

20665.00000 

Sum: 

15585877.00000 

Mean: 

10035.98004 

Median: 

9596.00000 

Standard Deviation: 

2144.89692 


Attachment A, Page 56 


King Tutt Mesa Reassessment Report 



Photo 1. VC A Plot 7 (41) site 



Photo 2. VC A Plot 7 (41) site 
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Site: Red Rock Mine ID: 42 

Highest gamma radiation measurement: 

23,240 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 594 gamma radiation measurements were collected from the mine site, ranging from 
6,105 cpm to 23,240 cpm. The measurements are represented in Figures A-29 and A-30. 

Background Locations Average background = 6,455 cpm 

#1 6,455 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

594 

Minimum: 

6105.00000 

Maximum: 

23240.00000 

Sum: 

7186319.00000 

Mean: 

12098.18013 

Median: 

11147.50000 

Standard Deviation: 

3162.78151 
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Photo 2. Red Rock (42) site 
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Site: NA-0828 Mine ID: 43 

Highest gamma radiation measurement: 

19,202 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 480 gamma radiation measurements were collected from the mine site, ranging from 
5,786 cpm to 19,202 cpm. The measurements are represented in Figures A-31 and A-32. 

Background Locations Average background = 10,512 cpm 

#110, 512 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

480 

Minimum: 

5786.00000 

Maximum: 

19202.00000 

Sum: 

4403180.00000 

Mean: 

9173.29167 

Median: 

8811.50000 

Standard Deviation: 

1671.44467 


Attachment A, Page 61 


King Tutt Mesa Reassessment Report 



Photo 1. NA-0828 (43) site 
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Site: Lower Salt Rock Mine ID: 289 

Highest gamma radiation measurement: 

309,248 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,096 gamma radiation measurements were collected from the mine site, ranging from 
6,127 cpm to 309,248 cpm. The measurements are represented in Figures A-33 and A-34. 

Background Locations Average background = 9,621 cpm 

#1 9,621 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1096 

Minimum: 

6127.00000 

Maximum: 

309248.00000 

Sum: 

45178861.00000 

Mean: 

41221.58850 

Median: 

13699.00000 

Standard Deviation: 

63788.55993 
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Photo 1. Lower Salt Rock (289) site 



Photo 2. Lower Salt Rock (289) site 
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Photo 3. Lower Salt Rock (289) site 



Photo 4. Lower Salt Rock (289) site 
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Photo 5. Lower Salt Rock (289) site 



Photo 6. Lower Salt Rock (289) site 


Attachment A, Page 66 




King Tutt Mesa Reassessment Report 


Site: Oak238 Mine ID: 440 

Highest gamma radiation measurement: 

288,702 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,930 gamma radiation measurements were collected from the mine site, ranging from 
5,557 cpm to 288,702 cpm. The measurements are represented in Figures A-23 and A- 24. 

Background Locations Average background = 8,979 cpm 

#1 8,979 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1930 

Minimum: 

5557.00000 

Maximum: 

288702.00000 

Sum: 

42840146.00000 

Mean: 

22196.96684 

Median: 

9698.50000 

Standard Deviation: 

34339.59694 
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Photo 1. Oak238 (440) site 



Photo 2. Oak238 (440) site 
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Photo 3. Oak238 (440) site 



Photo 4. Oak238 (440) site 
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Site: Oak 230 Mine ID: 441 

Highest gamma radiation measurement: 

37,578 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,086 gamma radiation measurements were collected from the mine site, ranging from 
6,924 cpm to 37,578 cpm. The measurements are represented in Figures A-35 and A-36. 

Background Locations Average background = 8,386 cpm 

#1 8,386 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1086 

Minimum: 

6924.00000 

Maximum: 

37578.00000 

Sum: 

14013716.00000 

Mean: 

12903.97422 

Median: 

11623.00000 

Standard Deviation: 

4501.07799 
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Photo 1. Oak230 (441) site 



Photo 2. Oak230 (441) site 
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Photo 3. Oak230 (441) site 


Attachment A, Page 72 



King Tutt Mesa Reassessment Report 


Site: Oakl43, Oakl46 Mine ID: 482 

Highest gamma radiation measurement: 

202,126 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,752 gamma radiation measurements were collected from the mine site, ranging from 
9,896 cpm to 202,126 cpm. The measurements are represented in Figures A-37 and A-38. 

Background Locations Average background = 12,932 cpm 

#1 12,932 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1752 

Minimum: 

9896.00000 

Maximum: 

202126.00000 

Sum: 

37593338.00000 

Mean: 

21457.38470 

Median: 

15087.50000 

Standard Deviation: 

24044.07757 
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Photo 1. Oak 143, Oakl46 (482) site 



Photo 2. Oakl43, Oakl46 (482) site 
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Photo 3. Oakl43, Oakl46 (482) site 
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Photo 4. Oakl43, Oakl46 (482) site 
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Photo 5. Oakl43, Oakl46 (482) site 



Photo 6. Oakl43, Oakl46 (482) site 
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Site: Oak 124, Oak 125 Mine ID: 486 

Highest gamma radiation measurement: 

107,107 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,055 gamma radiation measurements were collected from the mine site, ranging from 
7,086 cpm to 107,107 cpm. The measurements are represented in Figures A-39 and A-40. 

Background Locations Average background = 9,459 cpm 

#9,459 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1055 

Minimum: 

7086.00000 

Maximum: 

107107.00000 

Sum: 

17061734.00000 

Mean: 

16172.25972 

Median: 

12722.00000 

Standard Deviation: 

11615.85905 
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Photo 1. Oak 124, Oakl25 (486) site 



• Mmwnf •' .‘•v> 

Photo 2. Oak 124, Oakl25 (486) site 
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Photo 3. Oak 124, Oak! 25 (486) site 
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Site: King Tutt Point Mine ID: 487 

Highest gamma radiation measurement: 

97,141 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 2,256 gamma radiation measurements were collected from the mine site, ranging from 
7,571 cpm to 97,141 cpm. The measurements are represented in Figures A-41 and A-42. 

Background Locations Average background = 9,487 cpm 

#1 9,487 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

2256 

Minimum: 

7571.00000 

Maximum: 

97141.00000 

Sum: 

44540181.00000 

Mean: 

19742.98803 

Median: 

15317.50000 

Standard Deviation: 

11650.90890 
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Photo 1. King Tutt Point (487) site 



Photo 2. King Tutt Point (487) site 
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Photo 3. King Tutt Point (487) site 



Photo 4. King Tutt Point (487) site 
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Photo 5. King Tutt Point (487) site 
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Photo 6. King Tutt Point (487) site 


Attachment A, Page 83 


King Tutt Mesa Reassessment Report 


Site: Carrizo No. 1 Mine ID: 488 

Highest gamma radiation measurement: 

29,904 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 415 gamma radiation measurements were collected from the mine site, ranging from 
1 1,413 cpm to 29,904 cpm. The measurements are represented in Figures A-43 and A-44. 

Background Locations Average background = 10,154 cpm 

#110, 154 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

415 

Minimum: 

11413.00000 

Maximum: 

29904.00000 

Sum: 

6367618.00000 

Mean: 

15343.65783 

Median: 

13950.00000 

Standard Deviation: 

3371.60660 
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Photo 1. Carrizo No. 1 (488) site 



Photo 2. Carrizo No. 1 (488) site 
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Site: King Tutt 1 Mine ID: 640 

Highest gamma radiation measurement: 

143,999 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,877 gamma radiation measurements were collected from the mine site, ranging from 
6,568 cpm to 143,999 cpm. The measurements are represented in Figures A-5 and A-6. 

Background Locations Average background = 10,567 cpm 

#1 10,567 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1877 

Minimum: 

6568.00000 

Maximum: 

143999.00000 

Sum: 

34109494.00000 

Mean: 

18172.34630 

Median: 

13501.00000 

Standard Deviation: 

14296.58060 


Attachment A, Page 86 


King Tutt Mesa Reassessment Report 



Photo 1. King Tutt 1 (640) site 



Photo 2. King Tutt 1 (640) site 
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Photo 3. King Tutt 1 (640) site 



Photo 4. King Tutt 1 (640) site 
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Photo 5. King Tutt 1 (640) site 



Photo 6. King Tutt 1 (640) site 
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Photo 7. King Tutt 1 (640) site 
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Site: VC A Plot 3 Mine ID: 641 

Highest gamma radiation measurement: 

42,644 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 3,069 gamma radiation measurements were collected from the mine site, ranging from 
8,259 cpm to 42,644 cpm. The measurements are represented in Figures A-45 and A-46. 

Background Locations Average background = 13,516 cpm 

#1 13,021 cpm 
#1 14,009 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

3069 

Minimum: 

8259,00000 

Maximum: 

42644.00000 

Sum: 

43312642.00000 

Mean: 

14112.94949 

Median: 

12519.00000 

Standard Deviation: 

4768.12229 
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Photo 1. VC A Plot 3 (641) site 



Photo 2. VC A Plot 3 (641) site 
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Photo 3. VC A Plot 3 (641) site 



Photo 4. VC A Plot 3 (641) site 
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Site: Shady side No. 2 Mine ID: 642 

Highest gamma radiation measurement: 

40,600 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 766 gamma radiation measurements were collected from the mine site, ranging from 
7,158 cpm to 40,600 cpm. The measurements are represented in Figures A-45 and A-46. 

Background Locations Average background = 8,333 cpm 

#1 8,333 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

766 

Minimum: 

7158.00000 

Maximum: 

40600.00000 

Sum: 

9118051.00000 

Mean: 

11903.46084 

Median: 

11247.50000 

Standard Deviation: 

3195.56220 
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Photo 1. Shadyside No. 2 (642) site 
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Photo 2. Shadyside No. 2 (642) site 
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Photo 3. Shadyside No. 2 (642) site 


Attachment A, Page 96 


King Tutt Mesa Reassessment Report 


Site: VC A Plot 3 Mine ID: 643 

Highest gamma radiation measurement: 

102,1 16 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 2,651 gamma radiation measurements were collected from the mine site, ranging from 
6,641 cpm to 102,1 16 cpm. The measurements are represented in Figures A-45 and A-46. 

Background Locations Average background = 9,776 cpm 

#1 9,776 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

2651 

Minimum: 

6641.00000 

Maximum: 

102116.00000 

Sum: 

34726095.00000 

Mean: 

13099.24368 

Median: 

11117.00000 

Standard Deviation: 

8820.38013 
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Photo 1. VC A Plot 3 (643) site 



Photo 1. VCA Plot 3 (643) site 
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Site: Begay Incline Mine ID: 652 

Highest gamma radiation measurement: 

25,285 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 1,152 gamma radiation measurements were collected from the mine site, ranging from 
6,698 cpm to 25,285 cpm. The measurements are represented in Figures A-13 and A-14. 

Background Locations Average background = 9,783 cpm 

#1 9,007 cpm 
#2 10,558 cpm 

Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

1152 

Minimum: 

6698.00000 

Maximum: 

25285.00000 

Sum: 

12165100.00000 

Mean: 

10559.98264 

Median: 

10036.50000 

Standard Deviation: 

2363.16382 
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Photo 1. Begay Incline (652) site 



Photo 2. Begay Incline (652) site 
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Photo 3. Begay Incline (652) site 
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Site: Begay No. 1 Mine ID: 659 

Highest gamma radiation measurement: 

85,684 counts per minute (cpm) 

Describe any other radiological measurements: 

A total of 492 gamma radiation measurements were collected from the mine site, ranging from 
10,380 cpm to 85,684 cpm. The measurements are represented in Figures A-43 and A-44. 

Background Locations Average background = 9,459 cpm 

#1 9,459 cpm 


Distribution Chart and Statistics: 


The following chart and statistics were generated by ESRI ArcGIS 9.3.1, and show 
the general distribution of the site gamma radiation measurements. The horizontal X 
axis represents the gamma radiation reading levels in cpm (lowest levels to the left). 
The vertical Y axis represents the frequency of each gamma radiation level. 



Count: 

492 

Minimum: 

10380.00000 

Maximum: 

85684.00000 

Sum: 

8280132.00000 

Mean: 

16829.53659 

Median: 

13496.00000 

Standard Deviation: 

7832.73360 
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Photo 1. Begay No. 1 (659) site 
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Figure A-l - Gamma Radiation Measurements, Above Two Times Background 

Red Wash (Leroy Pettigrew) (1) 

Red Valley Chapter, Navajo Nation 


Red Wash (Leroy Pettigrew) (1) 



Legend 


Gamma Radiation Measurements 

• < 2X Backgound 

• > 2X Background 



General Direction Down-Slope 
Mine Claim Boundaries 



Inaccessible due to steep grades 


Gamma survey conducted 06/2010 
Measured as counts per minute (cpm) 


Average background = 8,386 cpm 
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Figure A-2 - Gamma Radiation Measurements 
Red Wash (Leroy Pettigrew) (1) 

Red Valley Chapter, Navajo Nation 


Red Wash (Leroy Pettigrew) (1) 



Legend 


Gamma Radiation Measurements 


General Direction Down-Slope 


• 0 - 10,000 
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• 15,000 - 20,000 

• 20,000 - 50,000 

• 50,000 - 100,000 

• > 100,000 


Mine Claim Boundaries 
Inaccessible due to steep grades 

Gamma survey conducted 06/2010 
Measured as counts per minute (cpm) 

Average background 8,386 cpm 






Figure A-3 - Gamma Radiation Measurements, Above Two Times Background 

Alongo Mines (2) 

Red Valley Chapter, Navajo Nation 


Alongo Mines (2) 



Legend 


Gamma Radiation Measurements 

• < 2X Backgound 

• > 2X Background 

Gamma survey conducted 06/2010 
Measured as counts per minute (cpm) 

Average background = 10,310 cpm 
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Mine Claim Boundaries 
Inaccessible due to steep grades 
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Figure A-4 - Gamma Radiation Measurements 
Alongo Mines (2) 

Red Valley Chapter, Navajo Nation 


Alongo Mines (2) 



Legend 


£ Observed Housing Structure 


Gamma Radiation Measurements [^J] observed Waste Pile 


• 0 - 10,000 
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Figure A-5 - Gamma Radiation Measurements, Above Two Times Background 
Red Wash Point and King Tutt 1 (3, 640) 
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Figure A-6 - Gamma Radiation Measurements 
Red Wash Point and King Tutt 1 (3, 640) 
Red Valley Chapter, Navajo Nation 
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Figure A-7 - Gamma Radiation Measurements, Above Two Times Background 

Junction (4) 

Red Valley Chapter, Navajo Nation 
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Figure A-8 - Gamma Radiation Measurements 
Junction (4) 

Red Valley Chapter, Navajo Nation 
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Figure A-9 - Gamma Radiation Measurements, Above Two Times Background 

NA-0824 (5) 

Red Valley Chapter, Navajo Nation 
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Figure A-10 - Gamma Radiation Measurements 
NA-0824 (5) 

Red Valley Chapter, Navajo Nation 
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Figure A-ll - Gamma Radiation Measurements, Above Two Times Background 
Lookout Point Incline (6), Lookout Point (9) 

Red Valley Chapter, Navajo Nation 
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Figure A-12 - Gamma Radiation Measurements 
Lookout Point Incline (6), Lookout Point (9) 
Red Valley Chapter, Navajo Nation 
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Figure A-13 - Gamma Radiation Measurements, Above Two Times Background 

Begay No. 2 (10) and Begay Incline (652) 

Red Valley Chapter, Navajo Nation 
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Figure A-14 - Gamma Radiation Measurements 
Begay No. 2 (10) and Begay Incline (652) 
Red Valley Chapter, Navajo Nation 
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Figure A-15 - Gamma Radiation Measurements, Above Two Times Background 

Williams Point (12) 

Red Valley Chapter, Navajo Nation 
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Figure A-16 - Gamma Radiation Measurements 
Williams Point (12) 

Red Valley Chapter, Navajo Nation 
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Figure A-17 - Gamma Radiation Measurements, Above Two Times Background 

Salt Canyon (13) 

Red Valley Chapter, Navajo Nation 
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Figure A-18 - Gamma Radiation Measurements 
Salt Canyon (13) 

Red Valley Chapter, Navajo Nation 




Figure A-19 - Gamma Radiation Measurements, Above Two Times Background 

Salt Canyon (14) 

Red Valley Chapter, Navajo Nation 
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Figure A-20 - Gamma Radiation Measurements 
Salt Canyon (14) 

Red Valley Chapter, Navajo Nation 
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Figure A-21 - Gamma Radiation Measurements, Above Two Times Background 
Franks Point (15) and Upper Salt Rock (16) 

Red Valley Chapter, Navajo Nation 
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Figure A-22 - Gamma Radiation Measurements 
Franks Point (15) and Upper Salt Rock (16) 
Red Valley Chapter, Navajo Nation 




Figure A-23 - Gamma Radiation Measurements, Above Two Times Background 
VCA Plot 7 Mines (18, 41) and Oak238 (440) 

Red Valley Chapter, Navajo Nation 
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Figure A-24 - Gamma Radiation Measurements 
VCA Plot 7 Mines (18, 41) and Oak238 (440) 
Red Valley Chapter, Navajo Nation 
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Figure A-25 - Gamma Radiation Measurements, Above Two Times Background 

Oak Springs Mine (Gravel Cap) (20) 

Red Valley Chapter, Navajo Nation 
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Figure A-26 - Gamma Radiation Measurements 
Oak Springs Mine (Gravel Cap) (20) 

Red Valley Chapter, Navajo Nation 
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Figure A-27 - Gamma Radiation Measurements, Above Two Times Background 

Red Wash (Hosteen S. Begay) (30) 

Red Valley Chapter, Navajo Nation 



Legend 

Gamma Radiation Measurements 

• < 2X Backgound 

• > 2X Background 

Gamma survey conducted 06/2010 
Measured as counts per minute (cpm) 

Average background = 11,267 cpm 


Observed Reclamation Cap 
Observed Waste Pile 
General Direction Down-Slope 
n Mine Claim Boundaries 




Figure A-28 - Gamma Radiation Measurements 
Red Wash (Hosteen S. Begay) (30) 

Red Valley Chapter, Navajo Nation 
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Figure A-29 - Gamma Radiation Measurements, Above Two Times Background 

Red Rock (42) 

Red Valley Chapter, Navajo Nation 
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Figure A-30 - Gamma Radiation Measurements 
Red Rock (42) 

Red Valley Chapter, Navajo Nation 
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Figure A-31 - Gamma Radiation Measurements, Above Two Times Background 

NA-0828 (43) 

Red Valley Chapter, Navajo Nation 
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Figure A-32 - Gamma Radiation Measurements 
NA-0828 (43) 

Red Valley Chapter, Navajo Nation 
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Figure A-33 - Gamma Radiation Measurements, Above Two Times Background 

Lower Salt Rock (289) 

Red Valley Chapter, Navajo Nation 
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Figure A-34 - Gamma Radiation Measurements 
Lower Salt Rock (289) 

Red Valley Chapter, Navajo Nation 
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Figure A-35 - Gamma Radiation Measurements, Above Two Times Background 

Oak230 (441) 

Red Valley Chapter, Navajo Nation 
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Figure A-36 - Gamma Radiation Measurements 
Oak230 (441) 

Red Valley Chapter, Navajo Nation 



Legend 

Gamma Radiation Measurements 



Observed Waste Pile 


• 0 - 10,000 

• 10,000 - 15,000 

• 15,000 - 20,000 

• 20,000 - 50,000 

• 50,000 - 100,000 

• > 100,000 


General Direction Down-Slope 

Mine Claim Boundaries 

Inaccessible due to steep grades 

Gamma survey conducted 06/2010 
Measured as counts per minute (cpm) 

Average background 8,386 cpm 







Figure A-37 - Gamma Radiation Measurements, Above Two Times Background 

Oak 143, Oakl46 (482) 

Red Valley Chapter, Navajo Nation 
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Figure A-38 - Gamma Radiation Measurements 
Oak 143, Oakl46 (482) 

Red Valley Chapter, Navajo Nation 
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Figure A-39 - Gamma Radiation Measurements, Above Two Times Background 

Oakl24, Oak 125 (486) 

Red Valley Chapter, Navajo Nation 
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Figure A-40 - Gamma Radiation Measurements 
Oakl24, Oak 125 (486) 

Red Valley Chapter, Navajo Nation 
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Figure A-41 - Gamma Radiation Measurements, Above Two Times Background 

King Tutt Point (487) 

Red Valley Chapter, Navajo Nation 
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Figure A-42 - Gamma Radiation Measurements 
King Tutt Point (487) 

Red Valley Chapter, Navajo Nation 


King Tutt Point (487) 




Figure A-43 - Gamma Radiation Measurements, Above Two Times Background 
Carrizo No. 1 (488) and Begay No. 1 (659) 

Red Valley Chapter, Navajo Nation 
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Figure A-44 - Gamma Radiation Measurements 
Carrizo No. 1 (488) and Begay No. 1 (659) 
Red Valley Chapter, Navajo Nation 
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Figure A-45 - Gamma Radiation Measurements, Above Two Times Background 
VCA Plot 3 (641), Shadyside No. 2 (642), and VCA Plot 3 (643) 

Red Valley Chapter, Navajo Nation 
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Figure A-46 - Gamma Radiation Measurements 
VCA Plot 3 (641), Shadyside No. 2 (642), and VCA Plot 3 (643) 
Red Valley Chapter, Navajo Nation 
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TRANSMITTAL LIST 


Date: September 2008 

Site Name: King Tutt Mesa Site 

EPA ID No.: NND986667434 

A copy of the Reassessment Report for the King Tutt Mesa Site should be sent to the following people: 

Eugene Esplain 
Navajo Superfund Program 
Navajo Nation EPA 
P.O. Box 2946 
Window Rock, AZ 86515 

Melvin Yazzie 

Navajo AML Shiprock Office 
P.O. Box 3605 
Shiprock, NM 87420 

JC Begay 

Chapter President 

Red Valley Chapter 

P.O. Box 304 

Red Valley, Arizona 86544 



Kin g Tutt Mesa Reassessment Report 


APPENDIX B: 

Site Reconnaissance Interview and Observation Report/ 
Photographic Documentation 




SITE RECONNAISSANCE INTERVIEW AND OBSERVATIONS 
REPORT/PHOTOGRAPHIC DOCUMENTATION 


DATE: July 1 and July 3, 2008 
OBSERVATIONS MADE BY: Joseph DeFao 
SITE: King Tutt Mesa Site 
EPA ID: NND986667434 

Site visits were conducted on July 1 and July 3, 2008. The following information was 
obtained and photographs were taken during the site visit: 

On July 1, 2008, personnel from the U.S. Environmental Protection Agency (EPA), the 
Navajo Nation Environmental Protection Agency (NNEPA), and Weston Solutions, Inc. 
(WESTON) arrived at the northern portion of the King Tutt Mesa Aggregate Site (KTM) 
at approximately 8:00 pm. The following people were present: Jeff Inglis (EPA), Stanley 
Edison (NNEPA) and Joe DeFao, Nels Johnson, and Tommy Evans (WESTON). The 
NNEPA provided WESTON with a general orientation of the Oak Springs and VCA Plot 
7 Mines prior to running out of daylight. 

On July 3, 2008, WESTON met with Melvin Yazzie from the Navajo Abandoned Mine 
Lands Reclamation Program (NAMLRP). For approximately one hour, the NAMLRP 
provided WESTON personnel with an orientation of the southern section of the KTM 
Site, including the following mines: Begay No. 1, Shadyside No.l, NA-0806, VCA Plot 
3, and Lookout Point. During the orientation, Mr. Yazzie explained various reclamation 
activities conducted by the NAMLRP, such as the installation soil caps to cover 
previously mined areas. In an effort to help identified the capped areas, Mr. Yazzie 
pointed out that the caps have a darker red soil than the surrounding native soil. Upon 
completion of the orientation, WESTON began collecting gamma radiation 
measurements using a combination sodium-iodide scintillation detector and a global 
positioning system (GPS) unit. A stand-alone scintillation detector was used as well. 

The gamma survey equipment consisted of a Ludlum Model 2221 Scaler/Ratemeter and a 
Ludlum Model 44-10 Gamma Scintillator, which is a 2 inch by 2 inch sodium- iodide 
gamma radiation detector. The Ludlum instruments were connected to a Trimble GPS 
system to provide coordinates for the gamma measurements 

Background radiation measurements were collected to the south of the Begay No. 1 
Mine, in an area that appeared to be undisturbed by mining activities. The average 
background gamma radiation level was 11,148 counts per minute (cpm). WESTON 
continued to collect gamma radiation measurements throughout the KTM Site at all of 
the mine areas that could be identified during the site visit. WESTON identified an 
eroded section of a cap at the VCA Plot 7 Mines, with gamma measurements in excess of 
100,000 cpm. Elevated readings were detected in a natural drainage channel that 



Photographic Documentation 
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extended from the northeast corner of Nelson Point Mine through the Tent Mine. 
Additionally, elevated readings were detected at a portion of the cap at NA-0806 that has 
subsided; however, this area was previously identified by NAMLP for future 
maintenance, and the subsided area is currently fenced off. 

During the site visit, WESTON did not encounter any barriers to the mines aside from the 
fenced area around the subsidence at NA-0806. However, due to the rugged and remote 
terrain, access to all of the mine sites was via dirt roads with high clearance vehicles. 
WESTON identified one residence located the northwest of the Oak Springs Mine. 
Agricultural fields near this residence were observed. WESTON did not observe any 
residences, schools, or daycare facilities within 200 feet of the mine sites. 


Photographs taken by Weston Solutions, Inc. 
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Photo 1: WESTON collecting gamma radiation measurements along a steep slope of 
the Oak Springs Mine. 



Photo 2: WESTON detected gamma measurements in excess of 100,000 cpm in an 
eroded section of the cap at the YCA Plot 7 Mines. 


Photographs taken by Weston Solutions, Inc. 
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Photo 3: View of the Oak Spring Wash adjacent to the VCA Plot 7 Mines. 



Photo 4: WESTON used a combination sodium-iodide scintillation detector and a 
GPS unit (right). A stand-alone scintillation detector also was used (left). 


Photographs taken by Weston Solutions, Inc. 
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Photo 5: A section of the cap at NA-0806 has subsided. The NAMLRP has 
identified the area and surrounded it with a fence. 



Photo 6: WESTON detected elevated gamma radiation measurements in a natural 
drainage channel (left) that extends from the northeast corner of Nelson Point Mine. 


Photographs taken by Weston Solutions, Inc. 
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Photo 7: View of the reclamation cap at the Shadyside No. 1 Mine from the Lookout 
Point Mine. The darker red soil in the center of the photo is the cap. 



Photo 8: View of WESTON collecting gamma radiation measurements at capped 
section of the Lookout Point Mine. 


Photographs taken by Weston Solutions, Inc. 



Photographic Documentation 
King Tutt Mesa Site 
San Juan County, New Mexico 


Photo 9: Navajo Superfund Program 2004 sampling event. 



Photo 10: Navajo Superfund Program 2004 sampling event. 


Photographs taken by Navajo Superfund Program. 
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Photo 11: Navajo Superfund Program 2004 sampling event. 



Photo 12: Navajo Superfund Program 2004 sampling event. 


Photographs taken by Navajo Superfund Program. 
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Photo 13: Navajo Superfund Program 2004 sampling event. 



Photo 14: Navajo Superfund Program 2004 sampling event. 


Photographs taken by Navajo Superfund Program. 
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Photo 15: Navajo Superfund Program 2004 sampling event. 



Photo 16: Navajo Superfund Program 2004 sampling event. 


Photographs taken by Navajo Superfund Program. 
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Photo 17: Mine waste at a section of the VCA Plot 7 Mine. 



Photo 18: Location of the mine waste at the VCA Plot 7 Mine. 


Photographs taken by Navajo Superfund Program. 
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CONTACT LOG 

SITE: King Tutt Mesa Site 
EPA ID NO.: NND986667434 
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CONTACT REPORT 1 


AGENCY/AFFILIATION: Navajo Nation Environmental Protection Agency 

DEPARTMENT: Surface and Groundwater Protection Department 

ADDRESS/CITY: P.O. Box 339 

COUNTY/STATE/ZIP: Window Rock, Arizona 86515 

CONTACT(S) 

TITLE 

PHONE 

Lily Lane 

Water Quality Engineer 

(928) 871-6092 




PERSON MAKING CONTACT: Joe De Fao 

DATE: 8-27-08 

SUBJECT: Oak Springs community water system 

SITE NAME: King Tutt Mesa Site 

EPA ID#: NND986667434 


DISCUSSION: Lily Lane at the Navajo Nation Environmental Protection Agency was contacted to 
provide information on the drinking water system that serves the Oak Springs community adjacent to the 
KTM Site. Ms. Lane did not have any information on this water system. 
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CONTACT REPORT 2 


AGENCY/AFFILIATION: Navajo Tribal Utility Authority 

DEPARTMENT: Shiprock District Office 

ADDRESS/CITY: P.O. Box 1749 

COUNTY/STATE/ZIP: Shiprock, New Mexico, 87420 

CONTACT(S) 

TITLE 

PHONE 

Moses Yesslith 

Master System Operator 

(505) 368-4639 




PERSON MAKING CONTACT: Joe De Fao 

DATE: 8-29-08 

SUBJECT: Oak Springs community water system 

SITE NAME: King Tutt Mesa Site 

EPA ID#: NND986667434 


DISCUSSION: Moses Yesslith at the Navajo Tribal Utility Authority was contacted to provide 
information on the drinking water system that serves the Oak Springs community adjacent to the KTM 
Site. Mr. Yesslith stated that the Oak Springs community is served by a connection to the Hidden 
Springs well in Cove, Arizona. Mr. Yesslith stated that the water from this connection is pumped directly 
into water lines that service the residents in this area, and that there would be no need for residents to 
obtain water from other sources. 
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UNtod States 
Environme nta l Protection 


Office of 
Soid Waste and 
Enwgcncy Response 


Pl A fcafo ft834S^t-0aFS 
September 1893 


$ER* SITE ASSESSMENT: 

Evaluating Risks at Superfund Sites 


Office of Emergency and R eroed fa l Response 
Hazardous Sfte Evaluation DMsion S20 4G ’ 

The Challenge'of the Superfund 
Program 

A series of headline-grabbing stories in thr>. l*t<- 
1970s, such as Love Canal, gave Americans a crash 
course in the perils of ignoring hazardous waste. At 

thaUune, them were no {federal regulations to 


Q(*$Referenoe Fact sheet 


hrardous substances (mainly industrial cherokals, 
accumulated pesticides, cleaning solvents, and other 



t he natio n. And so, in 1980 Congress passed the 
Copoprdiensive Environmental Response, Compea- ■ 

sation, and Liability Act (CERCLA), commonly 

protect homm he^lfa and the eav k o m uml by dean- !n^, W ^ lc * * 6 n! * ^> I* 

mg 19 areas, known as-ttteCwiiereb>z*5ous «w»SSSS!tK!iSS^5."‘ 1 ^ ta ® w,ll “ 
cognation criss. IbUiBnim* . 


-‘^aassBsaf* gssa gciaaa, 

What is EPA&Job at Superfund Sites? •*, 

l^moreflianlOyeg&BPAhasliaenimpiMtwwitegiiift ayrf.^ i^iy 

"* Evaluatin « potential hazardous waste sites to determine if a problem exists* ■ 


i=»=3:ss ssss^ts^ssaa 


problems. 


thediscoveiy^ of contamination ata site 



The National Response Center 

The National Response Center (NRC), staffed 

by Coast Guard personnel, is the primary 

nnnri m ■ I* i # _ „ * .. " 


anywhere in the U.S. and Is territories. It is 
responsible ton 


Malntaintog a telephone hotline 365 days a year, 24 hours a day; 
"* response support inspect 





Sf • l; 



sites are 

discovered in various ways. 



find <|niins filled with unknown 


After leari3Sg about a site, die 
next step in the rite a **^ gg m *nt 
process is to gadwreadst&g 
information about die site.' EPA 


vegetation and call the NRC. 
EPA. or the State environmental 

agency; or an anonyrmos caller to 

the NRC or EPA reports suspi- 
cious dumping activities. Many 
rites come to BPA’s attention 
through routine inspections 
conducted by other Federal, State, 
or local government officials. 
Other sites have resulted from a 
-hazardous waste spill or an 
explosion. EPA enters these sites 
into a computer system that tracks 
any future Supetfiind activities. 


assess- 
ment* Anyone can request that a 
preliminary assessment be per- 
formed at a site by pe titioning 

EPA, the State environmental 
agency, local represe nta tives, or 

health officials. 

Doting the p reliminary 

asses smen t, EPA orde 


^ Tries to determine whether 
hazardous substances are 
involved; 

+ Identifies actual or potential 
pollution victims, such as the 
.nearby population aid sensi- 
tive environments; 

% Makes phone calls or inter- 
f: views people who may be 
^familiar with the site; and 
^Evaluates the need for early 
action using BPA’s removal 
authority. 


_ i site, EPA or 
the Slate eavinximcatal agency 
is a£le to determine if major 
fiu^s exist and if cleanup is 
n ewed. Many times, the prelimi- 
nary assessmert indicates that no 
major threats exist 


records; 

^ Petenmnes the size of die rite* 

and the area around ft; 
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* 


I 
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The Site Assessment Process 



i 

f 
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* 


i 

* 
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» 


f 


T 
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However* ff hazardous s u b stanc es do pas* m immed iate EP A 

quickly acts to address the threat When a site presents an immediate 
danger to human health or the environment — for example, there is the 
potential for a fire or an explosion or the drinking water is contami- 

nated as a result of hazardous substances leaking oat of drums— EPA 
can move quickly to address site contamination. This action is called a 
removat cr an eariy action. Additional information on eariy actions 
can be found on page 4. 

EPA or the State environmental agency then decides if further 
Federal actions are required. Of the more than 35,000 sites discovered 
since 1980, only a small percentage have needed further remedial 
action underlie Federal program 


•menL 


1S$6SS- 




a 


release, the possible- source of the release, whether the c ontamination 

AAlllil enjlsuM. ♦ _ . .. - — 


release. The information outlined in this report is formed into hypoth- 
eses that are tes£d if forther investigation takes place. You can names!* 
a copy of this H^xvt once it becomes final — just send your name and 
address to your EPA regional Superfund office. See page 8 for further 
information on these MBiurt r. 

Sometimes tt Is difficult to tell if there is c ontamination «t % ^ : 
based oo the initial information gathering. When this happens. EPA 
moves on to the next step of the site assessment, called the site 
inspection. 


Making Polluters Pay 

. nw\j°r goals 

of the Superfund program is 
to have tne responsible 
parties pay for or conduct 
remedial activities at hazard- 
ouS waste sites. To accom- 
plish this goal, EPA: 

♦ Researches and de#* 
mines who is responsible 
for contaminating the 

' 

♦ issues an order requiring 
the private parties to 

' perform cleanup actions 
with EPA oversight and 

♦ Recovers costs that EPA 
spends on site activities 
from the private parties. 

> ■ 
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Removals/Early Actions 


or the environment. Theiacti^ime^^^ 

eliminates or reduces the risks at the site. EPA can tslrp because EPA rapidly 


EPA can take 


* “EPA can take'acfion quickly 


♦ Removing, oomaiiikB, of dating (he *o«ee of ' hazardous Slistances pose 


* health or the environment 

♦ Temporarily relocating residents away fiom site ^^^*"**«***»i 


contamination. 

iV«'~ -.i.:-' 


• M ^vuvA.«auiaU05uQCS 

f J I c I is at the site? — 

I I ♦ Ha ve these hazardous 

I tespedion I substance^ hr^n prleascd * w h> 

II | Ac environment? If so, when 

I ‘ | Ad the releases occur, and 

where <fid they oqgbate? 

.. * Have people been exposed to 

li the preliminary assessment the hazardous substances? 

ws that hazardous substances If so, how many people? 

mmr ? * V* ▲ rv_ ~i < . *" 1 


^ ▼ ' t^u^oaZBRIOttSSQbStaOCeS 

or^enwronment.EPApeifeniis occur naturally in the immedi- 
a site inspection. During the site ale area of the site? At what 

inspection, EPA or the State concentrations? 

coUe^ samges of the suspected ♦ Have conditions at the site 

h^ardous suKtac^s in neaiby gotten worse since die pro- 

Alitor assessment? Ifso,% 
mVBSt1 ' nneifty action or removal 

SS2L«^MS^! ta 5 ,,lOSt neede ^ 7 (S«»b«l*bove.)i 

smiot» andhfgShninedeariy as Often, the site inroection m 

idquinng toqg-teim action. Some- indicates that there Jsnorefease of 

^ V f ShaV L t0bCdri “ edt0 inajorcontaminatio?it^^ 

fMupl.ihe poondwtt.r. She thutetafadou. 

motors may^ear protective safely contained andhave no 4 

gear, including coveralls and possibility of being released into 

respirators, to prptc ct themselves theenyiiim^hth^ 

aviations, EPA deci^sttat no : 
ptwcntatAesJ. gampto fintherlkderal inspections or ’ 

collected dunn^thesite inspec- remedial actionsSSSttL^llus' 

2".!^ i JS? Wfcr decisioa is referred toasX 

analysis to help EPA answer evaluation tuxompUsh ed . (See 


At the completion of die rite 
infection, a report is prepa y 
This report is available to the 
public-call your EPA regRxuL. 
Superfund office for a copy. See 
page 8 for the phone numbers of 
these offices. 

“During the site 
inspection, EPA or the 
State collects samples 
of the suspected 
hazardous substances 
In nearby soil andlP 
water." 

: •, •• j.;- ,-9- ’ 

At sites widi particularly 
convex conditions, H*A may 
need to perform a second SI to 


present at the sj$. Sandies' 
collected durin^the rite inspec- 
tion are seat to * laboratory for 
analysis to help EPA answer 


mentation of the releases. 

Because EPA has limited 
resources, a method has been 

developed to rank die sites and set 
priorities throughout the nation. 
That method, known as the 


ILqnu 


♦ Are hazardous substances site evaluation accomplished 

present at the rite? If so. what decision.) 
are they, and approximately 


m^rrr.i 


lS.C' YWAn 


next step in the rite assessment 
process. 
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EPA uses the information 


evaluate the conditions at the site 
and detennine the need for kog- 
tenn remedial actions. When 


contamination at a site, EPA asks 
the following questions: 

♦ Are people or sensitive environ- 
ments, such as wetlands or 
e n da ng e r ed species, on or near 
the site? 

-♦ What is die tootle nature and 
volume afwaste at the site? . 

♦ What is the possibility that a 
hazardous substance is in or 
will escape into ground water; 
surfooe water, air. or soil? 

Based on answers to these 


between zero and 100. Sites that 
score 2&5 cr above move to the next 
step in the process: fisting an the 
National Priorities List. Sites that 
score below 2&5 arc referred to the. 
State for Anther acdccL 



- -.c: **•;,**'• 


Sites that ate listed on die 
■ National Priorities list present a 
potential threaTto human health 
and the environment, and require 
further study to determine what, if 
any, remediation is necessary. 
EPA can-pay fo r an dxondnct 


Site Evaluation Accomplished 


action under die Superfund program, 
reasons; 


poputafonv environment; or 


such as 


waste m an agement program. 


S^? ??^ ^^f nB !^?"^ assessw ^ orthesteitlspecSon -o rono&1hesiiB fe 
sooted under the hazard Rerifog System. 


remedial actions at NPL sites if 

the responsible parties, are unable 
or unwilling to take action them- 
aelves. There are duee ways a 

site can be listed cm the National 
Priorities list — 

♦ It scores 2&5 or above on the 
Hazard Ranking System; 

♦ If the State where the site is 
located gmesk top priority, die 
site is fisted on the National 


don through early actions. ■ 
The list of proposed sites Is 
published in the Federal Register, 
a publication of legal notices 


HRS score; or 


its score, because all of the 
following are true about the 
site: 

▼ Hie Agency for Toxic 


fegistry CATSDRX a group 
■wm the US. Public 
Health Service, issues a 


mending thatihe local 
population be dororfa/gd 
from die site (ia, that the 


relocated of 

public be&flh threat be 

removed); 

t EPA determines that the *- 
site poses a significant 
threat to human health; and 
v Conducting loqg-teim 
remediation activities wifi 
— bemcgrrrffectivteTfia»r 


s. The- 

c ommn nity typically has 60 days 
to comment on the list After 

considering all comments, EPA 
publishes a list of diose sites that 
are officially on die National 
Priorities List. When a site is 
added to die National Priorities 
list, die site assessment is com- ' 
pitted Long-term actions take 
place during the next phase. See 
page 6 for more details on long- 
term actions. 

As a Concerned Cfflzen, 
How Can I Help? 

|*“ Read Ms fact sheet 

|o* CalEPAwthanypatentU 
shes in your area. 

| Provide EPA rite 
monanxi 

I O' Comment on proposed KsSng 
of rite on Ihe National 
PrtorfiesLJst 

o* fflhestelsistedontoeNPL, 
weak wQi yourcSzensT^pup to 
apply fora technical assistance 

■ .■W. li— WI , 

grant 
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Addressing 
Sites in the 
Long Term 


National Priorities List M enters the 
long-term or remedta) phase. The 


/ Selecting the appropriate 
technologies-elso called 
remedfes; 

/ Documenting the selected 
remecBesinarecofdof 
decision (ROD); 



Some Commonly Asked Question! 

O! What exactly is a site? " !— 

A: EPA designates the area in which contamination exists as 

the felte." Samples are taken to define the area of ; 

contentlhafion. At any time during the cleanup processthe ' 

fiitA mav ha u * — * — » . * 


✓ Investigating to fully determine 
the nature and extent of 
contamination at Ihe site, which 
can include a public health 
assessment done by fte ATSDR; 

/ Bqrtoc^possfcte technologies 


spread furttrer. ™ 

9* How long wfHH take to find out ff a threat exists? 

A: Within one year ofdiscovering the site, EPA must perform a 

p^in^iy assessment The preSmlnary assessmerrt allowa 

EPA to determine tf there is an ImmecBate danger at the site* 
jf so. EPA takes the proper precautions. You will be notified' 
if you are in danger. EPA may also contact you to determine 
what you know about the site. 

Q. What hr the State’s role in all these investigations? 

A: — ^o^tate can take the lead in investigating and addressing 
contamination. It also provides EPA with background 
information on (1) immediate threats to the population or 


for site contamination. Ihe State shares in the cost of any 


technologies associated wih 
the selected remedfes; 

/ lfjpeoessaiy,operaftigand 
nteintaining the technologies for 
sapral years (e.g* longterm 
Iffipment of ground water) to 
e||ure safety levels are 

/ Deleting the site from the 
National Priorities List, 
completing Sqperfiaxf s process 
andmfeston. 


comments on the proposal of sites to the National Priorities 
List, and concurs on the selected remedies and final deletion 
of sites from the National Priorities List. 

9: Why «ra private contractors used to assess sites? 

A. EPA has a limited workforce. By using private contractors, 
EPA Is able to investigate more sites. Also, EPA is able to 
r draw on the expertise of private contracting companies. 

JE’ Why are there ^ i many steps In the evaluattbnprocess? 

■W Why cant youlpt take awayall the oontaiKted 
materials rlgh^w, just to be safe? 

A. When EPA ass$fes a site, it first determines if 'CL" 

contarhlnation poses any threats to the health of the local 
population and the integrity of the environment Dealing with 
worst sites first is one of Supetfund* s national goals. By 
evaluating contamination in a phased approach, EPA can 
quickly ktentfiy rites that pose the greatest threats and move 
them through the rite assessment process. Onoe EPA 
understands the (renditions present at a site, t searches for 
the remedy that.wu best protect pubfic health and the 
environment Cost is only one factor In weighing equally 
• protective remedies. Many sites do not warrant actions 
because no major threat exists. However, if a significant 
threat doesoxist-BPA-wBl take action. 
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